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leaclie^s" jiackage^ cost' 
and ^ the^ size !^of which '^can 'b^ 
exhibits excellent reliability^ 
rangement for manu^ 

and ia^^rne^^ a 
. leadless j^kaig^ "type ■|nicludi^;' a^ rptangu^ 
strate tey having a plurality of e^^ ' " 

in the, periphery; therep^^ eleitient^^';^^ ' 

placed on! the &jrf^ of ^fie ; su While; b^in^ 



moldin(g|nBSin^^ 

surface of the sy6%afe wherein tBe ;^^ ' 
molding, resin, Is formed to, be' fl^^^ ' 
surface :Of^:tHKmp^^ 

of the substraterhave the same/surface V 
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The present invention relates to an" electronic 
device ^t1aving a, printed: circuit board, on^, which an 
IC x:hip, an LSI or the like is mounted, for use in 
personal or industrial electronic apparatuses, an 
electronic device arrangement and a method of 
manufacturing the el ctronic devices^^^ ! 

In recent years, significant progress estab-. 
lished in the^electronic teichnology has resulted in a 
reduced size, weight arid thickness of a variety of 
personal and industrial electronic apparatuses, and io 
their performance has been improved rapidly. In 
order to enlarge the circuit scale and to increase 
the number of the electronic devices, which can be _ 
mounted, attempts have been made to 'rais^ the " 
mounting density and the^ operation spee^ de- .75 
veloping a variety of mounting tecH^^ 
necting the electronic devices, as^well as ihe tec^^^ 
nique for thinning the printed circuit board/that for" r 
: fin ly patterning the same, employment of. a^mul^^^^^^^^ 
tilayer structure and size reduction 'i'n'lHe'electror^^^^^ 
device. As a technique for establishing the corinec- . 
tipn betwe j. an JC, chip. ,a^^ 

■substirate. "^'a' ^ chif^camSr^ype'^ ' - 

. structured as shown in Fig. 14 has-been knw 

Fig.-14A is a plan view of:Such\S'ohip"Camer^^^^^^^^ 
type electronic device. Fig. T4B is a brdss sectional'; 
viewTaken "al6n^g"lihe1^^^ of Fig. 14A. As^ishown in 7 
Rg. 14B, in the electronic device a semiconductor., 
device 1 is caused to die-attach a substrate 6" 
previously cut to have an outline passing through . 30- 
near the centers of rows of through Holes 77.%Fur- 
thenmore. the semiconductor device 1 and circuit " 
patteirns .S formed .on the substrate 6 are elec- 
trically connected to one another by mires 2. The 
circuit patterns 3 are connected to the through 3S 
holes (the external^ electrodes) 7^made to be elec- 
trically conducting.'^Jhe'Jhrqu in turn are 
connected tO|Cpnfiectioi^ formed on the 
revers side of .the substra^^^^^^^ . 
connection between the circuit f patterns 3 andja 40 
mother board (not shown) is. usually by soldering, . 
established through the through^ holes 7 and the 
connection lands 8, Although ?;the substrate 6 is 
usually a printed circuit board, a ceramic substrate 
is sometimes iempioyed. The semiconductor device 4S 
1 caused to die-attach the substrate 6 is connected . 
to th^ circuit patterns 3 by wire bonding, followed 
by t>eing molded by molding resin 5. 

A molding Jrame 4 constituting a dam Is. . 
formed in the periphierv dfthe su^ sub- so 

strate 6. . the molding frame 4 raising ttie molding- 
resin 5 to the level of the semiconductor device ,1 . 
The dam prevents undesirable ;f!pw of the molding , 
resin 5 through the through holes' 7 jo the reverse 
side of the substrate 6. If the nnolding frame 4 is 55 
hot used, the: same puVpose^-may be achieved by 
designing the substrate 6 so as to locate the 
through holes 7 relatively far away from the semi- . 



conductor device, 1. Furthermore, a molding, resin 5 
of a type exhibitirig ' excellent "thixotropy - (hay In^^ a . 
high thixotropic ^ratibr that;Ms;f'iresiri flow is iimited) 
has been emplpyed. ' " 

However, the . foregoing conventional chip-car- 
• nW-type. electronic'de^^ encounters a problem in 
that the molding frame 4 must be formed on the 
substrate 6 involving an increase of costs, and 
another problem in -"that the molding " frame ' 4 
causes the size of the chip-carrier-type electronic 
device to increase. '^'-^ ri.;. v . --^^ :*> 

' . In a case where the molding frame 4. is not . 
used, the necessity for the through, holes 7 to be 
located -away from ^ the '- semicdnducto 
causes the size of the;;-chip-ca?rier:tyf^^ . 
device to be enlarged ^hdesil'ably^^^^ ^ 
since the molding resin 5 . must have excellent 
thixotropy, that is, a molding;^^^^ 
fluidity must be used, the'rnolding'^r^^ 
easily be introduced .. into gaps' adjacent to the 
serniconductor device^ tWi^is^'result^^i^ 
problem in that portioris,' which are not 'filled -With 
the molding resin^'S.^are generated, and thus the 
reliability^bf'the'lDKip-da^^^^ SlectVonic^evice^^^'-; 
deteriorates. ■, -v- ^^^^^i^s^^'^S . 

Accordingly, an object of the present- invehtioh 
is fo-- provide -a* leadless r package- type electronic—^ 
^device, which is capable of overcoming the fore- r 
going^pr6bl¥ms"i^^^ whicK^can v*: 

be reduced an3 which exhibits excellent reliability.^^ 
Another, object^.of, the, invention is to provide ah v.. 

electronic device arrangement enabling simplified 

manufacturing the electrohic 'devices. Still' another 
object, of the ihvention is to 'provide a method or ' 
manufacturing the electronic device; . ' 

■ . Th©s©,objects^^ 
device as claimed jri cla^^ an electrdnib'''d^^^ 
arrangement as claimed in claim 12 and a method , 
as claimed in claim 17. respectively.. : . ' . 

preferred em bod^^^ ^f the, invention 'are 
subject-matte^ ,oi \He dependent cla^^^ * V^, ."^ 

According " to" the " electronic device as claimed ' ' " 
in claim 1, the surface of the nriplciing resin; having' 
a. flat shape enables the total thickness to be' uni- 
form^. 'Since 'each .sjd^^^^ surface of jtfie molding 
has the same 'surface with the^\ 
substrate, the space" can "be ' us^ 'e^^ 
cause a dam or the like can be omitted. Therefore, 
the area of the overall plane shape can be reduced. 

According to the electronic device as claimed 
in claim 2, the external electrodes are formed by 
cutting through holes in the axial direction of the 
through holes. If solder or the like is not filled in the 
external electrodes or the like, use of the external 
electrodes as holes for locating a probe pin facili- 
tates an electrical inspection. 

According to the electronic device as claimed 
in claims 3 and 4, the external electrodes are filled 
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with the- 'cdhdbctive past^^^^ 
having ^qldeVabiirty ^ so that ^^hahdlihg Tejasiness is 
improved.' In a case^ where ■ the^'e>Herna etectrddes. ^^:'> ' 
. are ;so!dereid' to a'^ mother- 'or^the-'likeT^'fiilets V 
can'^easily be formed In the^ lowe^ portions of- the ^r- ^; 5 
external electrodes adjacent to" the mbther^boatrd/ • ■ 
ThuspsbicJering ^can easily^ 'be performed 
more^ the "molding Ve^^ introduced^ into the - 

external electrodes in the molding step; thus result- > 
ing in manufacturing being performed easily. '^ln- - ' 70 
additiohr members c6rresf5bnding to ' the conven- 
tionaP^dams 'can'^fcife ^0^^ the -^ructure^'-^o 

Furthermore, the 'element ^pai^s'-ah^J e^ 
trodes ai^ 'dispo^ed^^^^ a'resultv the mariu-;^ 

facturifig cost cari^^ anid a compcict'bver- ^^is 

all sH^pe^Jc^ 'balre^Sl 

. matenaKirlying -fe is>f;^xhibitlhgr^^^^ 
- easy^inlroducti6ri''ca^ ^be^ijsed.^^:^% -Miir^^mp^ 

V^ccdrdlng to^ tfie '^'eiectroinic^'device^^as 
in clairhs 5 and 6,. solder or goW is used as^^'the^^i^i'^ ^ 
metaHmajfen 

motKerfipaVff is'jurt^ : 
v tKe jjelSctmmc" device ^'afccbndlrigNo Iclatnri^ . ^7^^ 
conripris^% covering meft^ '^^H 
ings of ll>ff%xte^ 
the moiSin^ Yesihf 
coveririg'TTiSmbeT^ 

surface^ witfv'eachs^^ ; 
and the substrate. Therefore, sinnilarly^to'^claims 3 ^ vf 
. and 4, iinitrCH^ 30 " 

externS'^electrydes^iri^^^ , 
prevente8:'''Thusrtfie 'mariufacturlngi^c^^ 
reduced/ ^and'^'a'^^^ "^dveral! *'sf%ie fean^=be'>:v;. 
realize^dr^ FurthernioPe^^ a^nrioldihg ' nriaterial-havi^^^ : 
low thixotropy tan' beoisedit-'-^^ ^^'^^:^cy -:'i 35 

The'^'electrortic 'clevicie'^accdrdinig ^to xia 
conriprises the pad' disposed^ betwee^n the'^ubstrate-i^^- >' 
and th^'eleme^nt^ f^ nnia-W"^ ' 

terial'^'as that^ of ^he> 'covering rnembier. Thus; the 
pad can be used as the-locatihg ' reference" at 
time of mounting 'the elerrie 

probTem'of type that an end of" the element part " v. 
is placed 'on 'tKe covering member,^^ and thus' t 
elerneht part is-nndunted while being ■ inclined' un- ; '^ 
desirably cahWprevfentedV'^^ .P-'^,^'^ 45 

^Sihce the electronic device according to daim ' ' 
9 has the 'strljcture that the pad has a penetrating 
hole, arid^a conductive -rnenribe^ is; 'includ:ed in; the'^^^^^ 
penetrating hole, ■the^ elerneht part i'equiririg a die • 
pad and the die pad can be electrically conducted - .'■'■so 
to each other so' iHatf their' p^^ 
be the Carrie. m.Sh. ^h^^'^ i ;/;■^^>tt.-u'■-^• .■^.-■■l 
The"; electronii:: "device accordi ng' ' to claim"! 0 - 
has the structure that the covering member Is an " 
adhesive isheet, a dry film, a glass epbxy plate or ia v- ss 
ceramic plate so that machining and attaching are ^ 
easily" performed. In pailicular. a jDhotoprocess for ;: 
use in the process fdr manufacturing a substrate 



can be applied to the dry^: film or the like. There- 
fore,; ^hnachining "and: attaching can :be perfonmed ; 
* . more easily . jq. 't^h^ '^v.:'- r ^ . h riv^n>TO^'^^*v^':i<' 

• Since the electronic device according to claim s 
i 1 1 comprises the ext rnal electrodes at the corners- 
of the?'substrate thereof, the printed; patterns vof- the 
substrate can be disposed while ; being dispersed. ;. 
Therefore, 'the: corners of the substrate, ^that , easily.; 
become dead ^ spaces, ;: can - be used. iefficiently. 
• Therefore, the printing patterni-can; be made ade- 
quately, and a compact overall shape xan .be re- . 
alized because the deaid space, can be^eliminated, 

According, te:thei9iectronic>deyiQ^ 
as claimed^ih clamhi 2;t^ the. electronic; ;,deyice,^a^^^ 
V rangement is cut -along the., imaginary lines so that ^v 
leadless ftype; electronic :devices;,e ; > 

the substrate haVingvextenn the pe^tjv 

riph^ry ;vthe^redfe»S^ ;on;jV/hiehi',an .elenrient , 

part^iis ;hiduhted:^^^hd ^vhich^jisVmalded^bTh^ 
i& tronic^eyice -^dbteinedTiby^Gu^ struGturevi;- 
thati:each^ideWsurface 6^^ Tesjn and ;=v^ 

each^ side, surface; :of;Ufie substr^^ 
surface so: thattieIectrdniCi;deyicBs,:Simi^l^^^^ 
accbrding-to clainrv 2 are manufactured; jn. the' for^^ 
goinglcase/altHougJT^^^ 
ment may : be'of|ai vtypei;;t^^ 
device can be.^dbtairied^bi^ cutting; 
that the;:electronic device 'arrangenrvent b^ 
in whichtaimultiplicitY;of elechronicfdevjcereiem u-j 
^:^ are included in a lattice configuration^^. -enable. a.^.^ 
multiplicityHof^electrpnicvdeyices tOcbe:^obtaihedvby 
cutting:r Thus;iGompact electronic deviceS;;ean^,be:^cs 
easily :and quickly^manufactured.:^;; riN r.': 

■The^ electroniejdevice arrangement^^accordingis^^ 
X to cIaimn13. comprises:thedarnsjn the periphery of • 
the substrate material thereof soi^tha^ discharge^ of 
the molding resin^ffrom the:isubstr^^^^ niateriai is 
prevented ;in;;the^molding^^st€ip.f Therefore, intrpduc;^; ^ 
tion-(application) of ^therrripldingiresin tGan be per- > 
H formed efficiently, and molding ;material having low 
thixotropy can^be used.}:^^ .^v:; r-v^;^^-.. ' -i-:- : 

The electronic device arrangement ^according . ,. 
to claim .1 4 further .comprises the plating |e^ds. so 
that - aj plurality/ of ^electronic device elements can - 
be simultaneously applied yvith;;plating. Since the 
electronic. :device:;elements=; are :Conceritrically dis- 4; 
posed, -plating can.; ber. performed.runiformly . and . 
efficiently. .M'l^h.::;^^ c- -''f^^ -v.-;-- 

Since the electronic ^ device arrangement ac- 
: cording to clairiri;i5 has the plating leads disposed, .: 
on the two sides^^of the substrate material, local e 
concentration of . the plating electric current ,can be ,, 
prevented, and thus the thickness of plating , can he ^ ; 
equalized over the" entire surface. t^:c~:-\^:: :n 

.The.advantagesr.resulting:from the^^structures : 
according tp claims 3^ to vlO that have been ex-,, , 
plained , above rapply : to the electronic device ar-; . j. , 
rangement in the same way. .^^iV' i v , 
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Since the : electronic' device arrangement ac- 
cording ' to-claim -1 6 has the structure that the r 
through* holes are formed at intersection portions of : 
lattice^Uke innaginary ; iinesivlhe;: electronic . devices 
obtained' by cutting can be inade tc be similar to ; ; 5 
the electronic: 'device according to claim I t which^ ' . 
comprises >the through ' holes (the external elec- , ^\; 
trodes) formed at the corners of the substrate. ; - " 

The method^ of manufacturing electronic - de- V : 
vices^:according :'to^ claim: 17 icauses .^ molding r io •'. 
resin to be hardened through the substrate manu- \ . 
facturing step, the rnounting step, the connection ;v 
step and the molding step so that eiiectrpnic, device 
arrangement -sirriilar to that according to clairri ;^^^^ . ::. 

;manufactui'edri*'Furthermiore;vfth^^ -cutting r??.r . 

step.ehabtes' eiefctronic deivic^^^ to,;that;;acr.j^?w: 
cording itd ^claim^:^'2-^;to ^bi^ >^o^^ 

Therefwei^^revjous;; form the i^:};.'. 

electrbinic devic-e^^lem^ 

arrarigerhefnt Wlll^enable^^ multiplicity(^of electrbriic>T^]^ 20 
devices td^^beBmanDfactured-.-cp , 
more/vcijttirig ^^uses e^ 

have"tHe^>sam9%urface^consistirig>^^^ sur-^:,^;:; 
face of thd^hhqlding^resin^^and t^ 

the substrateS^Klote that^^^^ a 
may^b 'tin^theii^imaginar^M ^ 
^from^^' ttie-'^^inriaginary^-^^ - if; cutting lis vperformed^^:>:v. 
along^tKe'imagiriary^lioesrf'Althou^ it is preferable r^nr 1." 
thatW 'x&tfirigS method' be dicingii^ 
like may'bi^employed:i^'SNvJ^'.^v^^ iNi^^Mtu- :yxi:, 30 0^ 

Thd^^rti^tHotf bf ^ manufactu^ 
vices "^cordinQ^ to clainn 18 has the: arrangement . 
that dams are formed:in the peripheiyipf the;:sub-r.^i^:^ 
strate -'irhaterian^to: prevent discharge 'of . ther intro-^ 
duced 'molding iresin * prior^to^fferforming th mold- ^ :v 35 m 
ing kejp:'Thu^/ discharge" of the ;molding :resin ;*to-n^^^ 
the outside"^ of the ^ substrate material xan n be :pre- , ; ^ ■ 
vented;-:^and thefreforb' intrbductibn^(application) of ;v < : 
the molding resin can be performed efficiently.:;ln y^^' 
addition/- rnolding^'?matefrial ^^h^ving ; low. ^thixotropy v ;i 4q ^ 
can be used. Furthermore, the - molding resin ;can.-*^^:^ 
be appKed'uhiformly.; ■ 'ii , '^-y^^m} ■ ^^Hi..-T;;;v-i,:v •s^^'. ■ 

The^'methdd of - manufacturing ^^^^ de- ; , 

vices' according -to ciam 19 has the structure such : : 
that ' the jig is Used iand- the nfiplding resins is ;har- o ; 45 / 
dened -in:ia: Statei"^Where the substrate ma 
held horizontally so that the molding resin can be - 
applied more equajly. a;^ * - . ' 

The 'method manufacturing :eiectronic de- 
vicei'according to claim 20 has the structure such n so - , 
that^he rndlding resin s^to be introduced is con- u 
trolled' by weight Therefore, as compared^^ w .^z: 
converrtidhal method in -which the molding; resin t :; 
has been controlled by the time of discharge from , 
a supply "apparatus; the thickness accuracy of. the 55 
molding -resin -CT be improved.. It 

leads'tb' a fact that the thickhesseis of. the electronic 
devices can be controlled accurately. : : 



. iThe : method ;0f ; manufacturing electronic .,de- . 
vices according .to.clairTis 21 and 22 .has the ar;, ^ 
rangennent 'Such that . cor;iductiye . paste .is Jnjected 
into the-through^ holes priorjo perforniing the mold- 
. ing ;step.. Thus, van electronic ,deyice .arrangement . ... 
similar to. that according to claim 12 in. combination ^ 
with claim 3 can, be manufactured. By cutting the.;.;; 
electronic. deyice arrangement, ;,electrohic .devices ^ ' 
similar . tO; that accordjng to claim 3 can. ba nnanu- . 

factured.:-^-^^;:>^;a■■;M^^v^:/.;,..^ vv:i...,;^o..,i;.xi.o ... 

Since the method , o^ manufacturing electronic/ 
devices according to.xlainn 23 has the arrangement . , 
thats;the, nietai;>/Tiaterial-having '.s jn- , 

jected:^intO:,the:;ithrpughr:,hol^ , , 

the molding step,; an ^elecfonic devi 
similar;to. that accprding. to .claim ^^^^^ vif 
with clainrf can be^ m ariuf actu red . B y u tti ng 'the, 
electronic device '^arrajcigiement^^ 
simi!an^,tp:thatvaccording^^ 

?factur^dt:^;: jMm^: ■^^:--'0m^f?: «f ^> 

;jAccprdijng[^^^ Ime^ jDf ^ rnantrf^cti^^^ 
electronic devices, accprding^a claim , 
paste :iSiJnjected:Mnto.;the^thrqu^ holhBS.^d then 
the solder paste is heated jaiid. melted; sor- that the a. 
thipughihole?;care,;filled ,wi|y%.;^ 
goirig : methqd.^the^ manufacturij^ -l ,V 

OQy iusipg - a4teiicil ^ or a dry^filrn fcan Ij^^f f^'ipd',sd^^,!^ 
that injectiprj: of^ the ; solder, can: jccurate^ lasi:^^,^^ 
ly be perfpnnried.>i^ii;?^ ..^.^^i^rr^^^ 

crrheoiTiethpd ^ of ;^m^ d®"iJiP 
vices j;according^ to. ; !clai n}^ 2S ^as, ; the ^r^ngen^^ent .^^^ 
such that; opening ^poi;tiort^^ through:hoieS;an^\^. ^ 
brought into contact wjth..the solder which^^ha? been^^ .,. 
melted, and, caused tO iwaye. As a result. 
is introduced into the through.hojes, due^^^^ 
phenornenpn ^ so ias^p.; be injected' inta;^ 
VVith the {foregoing .meth can quickly , be. . 

iniected/and;.the;Sqldec-for>nip^ the^.elecl^gnic.:;,.. 
deyice onto- a rmpther. bpard.^^ preyiQusly. 
supplied^tO;lhe:;elec y^:... -^^r 

Jhe;t. method, {Of. ;j^ ^®^<| 
vices, according to claini.-26, has:^,the^^^^^^ 
such that .-thev SulDstrate mate^^^ rnasked. . an^^^^ 
then the substrate . material , is: inrim^ invmolten 
solder. As a result, the solder Js ^int^^^ 
filled r;iri>;Qnly^jttie through ^hojes^.^^ ^pregomg 
method . enables the, solder to . be .injected . accu-. ^ 
rately :and',easily.:jBy also ^employing ,the method.. : 
according -to clainn 25.^th^Isolder^^c^^^ injected; .: . 
accurately,and quickly;,rj3 

:VVith , the -. method . of ,^mafi.ufa^^ eleptronic , . ^ 
devices according to claim 27, the through holes , , 
are plated; thickly, :sp that the .through, -holes, are 
filled . with :-the solder -and a. state? is, realized, in,..., ^ 
which .the, through holes , are jilted with the..plating 
material. The foregoing method enables a plating , 
process. - for . printing . a pjattern . on the , substrate 
material- to, be. employed simultaneously. As a re- ./ 
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suit, injectioh^tif the solder can significantly easily • 
be pei^brmed?''*?' V ^^^^^ ■ . ■ - ' ; 

ThPmethod bf- mah^^^ 
vices according to claim 28^ confipfises the closing 
step 'foK^^ by "-using"' a closing ^'^^ closing an i 5 

opening portion' of 'isiach -of ^ the ^th rough holes 
opened' in the ' revei^ %urfacef-of substrate 
material prior to performing the molding step; and 
an opefiniifTg step^fbr r^ member 
after the mblciing resin Has been hardened. There- io 
fore/- air 1n^ each "thr^^ holes is. ;ericlosed in the 
molding step to prevent undesirable introduction of . 
the moldihg'resin ihtb'the thro^ Therefore, • 

covenngp^iineifflDersv^^ members, that are 

integratecl yyitK 'the* el^ not used is 

to prevent ihti^bductidn of the''m6ldihg resin into the 
through- holes. ■ ' ■ 

tl1eE^Wethpd- 
vices^faccordihg -fo has the ar- 

rangemeiit-'t^ 20 
; that the flat nrtember is abutted^tb;^ 
surface: fbf the^trever^e'^^^ 

teriaL^^ThusV^blbsihi^^^ can be 

performed ^cbilectively^ the^'bperiing step can 
significaritji/ Wasily^ be^peHbirmedSBY^ a silicon 25 : 
rubber flat member as.the flafrrrjernber at this time, . - 
clqse'-cbnt&t'^cah ^b^^i^ even if the^tem- - 

perature is charige(j^ ^ThusJI^ such as 

uhdesinable^disqhi^^ ' 
vented? ■^^:'^^^^^^3o-' 
The- -method 

vices'^accordin^ ^arrangement 
that the'^cldsiini^^^ ^cbmpnse:sHtf>e adhesi^e'^o:.^ 

sheet'^capable of coveririg'the' eintire suHace^ ofiithe ^ *oJ^ 
reverse-^side bf "the^y^ubstr^te^mnateiiali^^^ 
sired' close contkit bah^^be :mairitaihSd without^ a^^:^^^^ 
necessity " of pi^essing^^thiS -^^^ As ^a^^v^^^ 

result?^tHe adheSve sheet canri eaSsil^^ attached tb^^£>"v'^ 
the substrate'^mateinaL.^'-"^ ^:M::^M.r■^^C'M --^^^ 

The'- methbd':^'bf man 6e'U^^4o 
vices "accordiiig- to' clai^^ and -^33 has-the iar-";v 
rangeirineht that the sheet is the sheet, the adhesive ^ ^ 
property^ of which "detenbrates 'with ultra^^ 
or heat Thusr irr^diatibn -bf the sheet; -With ul-^:^^^'^'^V 
traviolet rays*^;'bi' ^heating ^ of the isame^ after-thirf^ 45 
molding -resirv has " beerf '^hardened -^^enablbs #the 
sheet' io be separated easily even if the 'sheet has ; ; 
strong^ a^hesivein^^ . ^ - ■ K"^' ' - 'n*>^^^ M; i&'i ^ ■ . 

The %ietHod ^^bf ■^mahufactui'inig ^elec 
vices^ accofdiiigrtb elairfTf'34'h2i^^ arfr3lngement > "'; so 
that tli#closihg member Is' made '-^^^ ^^^i 
duced Into ancf iiard^hed in each through 'hole.^the v?^^V 
resin being resin %at-is'^^ water ■ >o 

solution. ■'Therefore; '"washing wi^ water 
solution after the molding resin has been hardened, ; 55 
preferably' afterc the ' cutting step hc^s faeen^ per-; ^ m 
formed.' enables the closing member to-be re-' 'v^;^ 
moved' easily arid cbrnpteteiy fronri theNelectronic' : 



■ devicei'ii^n^ -iv- W:;\)mvv\p/::vM::n 

The ^m^thod^'pt manufacturing ;;electronic; de- 
• vices: according i^to;- claim- 35 fhas the varrangernent 
that the covering material , for /closing the through- 
holes ^is attached^:^to^;the; surface; of^the substrate 
material priorvto performing the molding step. Thus,; 
an electronic ; device ^arrangerhent^:Similar l0; t 
according to^claimr 12 in^ combination with claim 7v 
can be forrhed^ afterv thesmolding resin hasr beenv 
^hardened; Furthermore, rthe following: cutting step 
enables electronic devices similar^to that according,: 
'.■■-to; claim- 7:io.^be.■manufactured.^r^?^:t^^ ^ .^^Mt-^n: ;:sr.;-.' 

The:;imethodrof vimanufacturjng : electronicKde-; 
vices according ;to;^any4btoclaims:^^^^ 
^ arrangement^that ithe cbvering materiai Js .the adhe- ; 
sive sheetStbe^dtyrifilm 
plate rbrltftetb^ramiic?^ 
and attachirig^caln^leasjlyi M 
more^^^tfierj^electronic devicest^obtaine^diby cutting t 
'^can be^ifmadet^^topbef similary^ 
claim^fl 0:^;Py^s|ngKg(ass;;{^ 
ramie green sheetfarid^i-by 
applying the z same ;tto;;^b,eiSthef^^^^ material,! 
machining^can be peirfqrmed if urthe;:? easily ;>v^:^^ 

The^methbdlobr^ 
vices^faccordingyto fclain^ arrangement ^ 

that the f latriess-iTi^intanihgiim for^maintairiing 
the^> f lathbsis sbf itheB^sub^ 

prior to performing thelmdldirigJstepis^fThus^^^^ of^r 
"the substratb'^^miaterialHpccu^^ dif-; 
ference/in^^ercoefficient bfithermal expansion: be- < 
tween^ the;;molding resin ^and^tha substrate; nrtaterial 
whens^e imolding^Tesirl'ds hardened^cani^be^ (er,v 
laxed;(?As.;a;^fresiiit, therieiect obtained: 
^^by cuttirTigS?are|free; from; warp, and^^haye^exceilentv 
spldering^easihess.-^;:-ab*i^v:^-r^F-:^ -i^ c^^^^^oov;; or:; 

The nnethod&of^; mantJfacturing; :;electr de^: 
vices 'acGdrdingrtoj^claimS :.4^ 
rangement that^the :substrate imaterial is ;again: heat-u- 
md and then gradually ncoblect ■ together^ ^vyith the r: 
hardened : molding resin ^prior^tc/emoying the flat- :^ 
ness-maintaining; rneans; As a result, a relaxing 
phenomenon r:v(thei;;creeping ; phenomenon) due to 
the viscous component: of the molding resin can:b^ ) 
:generated? Thus,5the warp of the substrate material 
can furthe^r bei relaxed; -Ifv^the^sflatness-maintaining 
means is attached.after -the abiding resin has beeri., : 
hardened, fotlowed^y,;^^ 
ing the "substrate material, r the creeping phenom- 
venon can be generated.; = yrv ■ ■ a-^^ 

The^> method of? manufacturing, electronic de- 1 
vices ^according -to clairn: 42; has : the ^arrangement 
that the; flatness-ma!ntarningi;means^ :C^ a 
flatness maintaining plate and a holding member 
for holding both-the flatness maintaining plate and^= 
the substrateirmaterial.; Therefore, the flatness of 
the substrate ^material can be>,maintained, and the 
flatness-maintaining meansi does not intermpt the 
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molding process. If the holding member Is formed-'v 
into a. frarne shape, -the foregoing dam ; function is 
realized. The flatness maintaining plate .;^may 'serve 
as the.flat irnember according to claim 29.!C^-'^x -- \:4\ ic.-- 

The f hnethod'^ of - manufacturing (electronic de-;;^;.y s" 
vices according; to- claim 43 enables an. electronicv/v 
device ■'arrangement ' similar ^to - that:: aceordlng:^ ; ; 
. claim. 1 4 to be formed by, previously integrating the ; / 
plating • leads'-with , the: substrate 'material. Thus, a . . . 
plurality' of electronic device elements, can collec- r. v^ jo 
tively: be applied with' plating, ^.^k^^ H:- -viidp-^;,; 

The rhethod of manufacturing electronic ^ de-;, . -: . 
vicGs ^ accprdirtg'-io claim r44-:has:;the arrangement ./ 
that the plating^leads are.^by'^^h'alf-cutting^^^^^ 
frorh ;the - thrbagh^-holes prior- to 
cuttingUstejp/^followediNt)^. pe^^^ v'electricafein- -^^^r^; 
sp ctibni|df^^the.elern^ 

device':eiemehts^can5be^ tindet)enr 
,derrt %in^?the; statie^ofHhe^:^ deyicecarrange^^i^D 
ment'Ms'ta:^reiult,feaichcelectronic^idiBvic (3^20 
can b^'^irYspectedtin-the; foregoing^^ 
the inspeGtibrj:^prbceiss can be; simplified: -^^^ ^M^Mj? ''^'nptf^r 
ThiB^5methpdv^jof'i:rnahiifc^ 6e'.mtm.j, 
. vices according 'Ho^xlaim<^i45v^has :the.^ 
that semi-cutting^^is perform^d;a|^ . 25 

lines.^^Therefor(3;:vthe^eutting^ 
ting st^p^^and-thel cbmpletej- cMngT^^liri^ m^'^^ 
cuttirtgp'StejD'car\^bevmade:tjo.:be.4he:^ 
cuttirig can-^be- pertormec^efficiently^^ 1^;^:^;:^^^ at '^^v-,: 
. The rnethdd ' of: manufacturing c?f 30 

vices 'iaccbrdirig to. claim ;46^ has; ;th^ 
that tKe cadhesive <sheet isl"^ applied ^or^the ^entire i^^^s v 
, surface of -Either side^.of the sijbstrate material prior ti^. ^v 
to perfornr^ihg the cutting step.;Thus/ dispersion'^qf,in>^v^i 
the cut electronic devices xian be;;prevented:similar v. ^ 35 
to the process for dicing semiconductor wafer;! As. a ^h,^-^^^^ 
result,<-a post process, can be performed easilyn sv- i . 

Other'and further objects., features and,:advan-; : v' 
tages '-bf^' the;■inver^tion^\^^il^^;be>;appear^t^ 
from the foilowingf-descriptibn. in which: >^ /v^^^i' >:40 
Fig; 1 yK'^ 0-ijvis 'a ^structurar^view::ofl,ianrielec-i>;^i 
x:iitr:) J., tronic device according to an em-.\r;:^::; , 
bodimerit of the present invention;; >vVf^. 
Fig.'2 :^k:>t::c.is a diagrarri showing ;a manufac-. v^vi' 
1 ; turing tmethod^corresponding ■ to : xfs 
the embodiment shQwn ia Fig. 1;:. rv; ■ 
Fig.- 3 ' ■ • ' is ari explanatory -diagram show- : - 
v-;-^u> *jng another manufacturing, method 
• * vvc;orresponding'to>the embodiment -v.; 
shown in Fig. ^\h:y'^■■^j^^^l^, \v : so 
Fig; 4 . • -''-v^ a structural view of ^an 'elec-; 
u.'^:-'..:y-v^r.- tronic device according to another r i 
: vx.r^mPodimeht of the^ nt:inven- : - ■ 

i:-'tion;. -..^^--^^ ;Vip;;>^v-;.-r:Y;.:Uri- 



Fig. 5 - is ah explanatory diagram show- 

. ' ing a- manufacturing; method cor- 

' responding to the -embodiment 

■ showri in Rg. 4; ■ y ^ '- ^ ^ • ' 



.55 



Fig, 6 ■: r.;n :> is an explanatory diagram.,;shpw- -^.t. 

" ing a nnanufacturing method cor-, o,-. 
. .. ;<j;v^^respondirig, rtp ;,the ' ernbodinrient 

;;rn<v'\ ;'.shovvn,ifi.Ffig.4;x-v:j^>p-^;^^^^ 
- . 7:to 9 ^ \are':StructuriaL/views of : electronic^ 
\ devices 'accordmg to^cOther em- , 

v^,;/: ■ ■ ; / r: :-bodinrients,„of thOvpresent Jnven-,, 

/ -ytion;_.. V-S-r:-':^t -j/ro 'f:/.^ -.v'-.,' 

Rg.- IO. : ^ ; ■:vvis,:an:. explanatory sdiagram^ shoyy- . .... 
' : , .i: .Jng, a manufacturing method cor-j.,vv/ 

*v: •-v^:rresppnding-tO;.t^^ 

.:;;v\i-shown'in FiQS.;74o'9; --vj^^M-ii^'^ 
. Fig. ;1to : V :v;is:an^^xplanatpry;;dlagran^ 
.. :?^;v;: ,^u$Jng,,a, methpd;qf.,m£uriu^^ 
, ";h^;-:i.f v-;. ^^'^.n electronic.fdevice .acx;ording. ;tp^ an^^^^^^ 
\ !■ Mi^i;'in6robpdirnent of th^ 

Fig. <1 2- ^ ^a^;^):^iis avStructuralvyiew ;! of^a^^ 
; ; -^ix^ '^yfi '"^z^ oi an^^electronjoidevi^ 

' Fig.:13;:^:^#y^;;j5 ap: explanatory^^ia 

.r^^r b^iVi 5;^^fe:irig;^^^^^ 

^i; ■■■■■■/:Mk> ^i^^miijerTibpd 

■'' ■ Rg;t^l4:^^^v■■t^>is^;a_,s^mc^^^ 
■ '^^ ^^■.:;d-:^u^^,:f^irliQnatejec^^ vi^msJhii: 
< PrefjBrredH^rTibpdin}e^ntS;fPf^ 
, ,?tion will now be described with reference to th|3^:,:v,r:v 
drawings.: >Fig.v1- is structyraltyiew, ora.chif^carner; " 
typeKa l©ad-l0SS package vty 
■ . according; tp:; an ;embod[nnetn^^ j^j.. 

tion. • Fig^o IB; :is .:a ibottom.;^pl^n,^jVieW; of tha^^chiprv, ' 
. ::carrieritype {electrpnic^^device,^^^^ :is ^3, ; cross j^.,^/ 
sectional view taken.ialqrVg line, CTC'^Df -Fig. 1^.^^S;.^^ 
shown jin Fig,;;:t1A.>thei^vdectroniG:^ is. stru(>r^.;:_^ 
tured: such. that a;:.senriicpnductpr;,deyic^ P3HS"r;^\:i- 
ed to die-attach a substrate 6 cut to hayeran. outline / 
zpassing- through;.vthe centers; or^rieaMhe;^^^^^ . . 

rows pf through holesr^ (®xternaI;^lectrodesy^^ 
thermorerrthe rserpicpnductqr. device ,1. and circuit , -v.. 
. patterns . 3..,formed on ,the.;,substrate ;6 are^eje^^^^^^^ 
. trically. connected to one another by , wires 
:> Although, the invention /will, be .explained with^.^\j 
referencejo^a: semiconductor, dey^ ss- Bri ele-;,;-^ 
ment mounted to the substrate, it, is to be jundler- . 
stood that the element may be a so-called passive,. ;,. .: 
device,isuch;xas an , inductance , device ,a^^^ ca- 
pacitance device, as weH :as,ar^ active device, such.^^^^:. 
as the :semiconductor device ,(IC. , LSI pr=.;the lIKe). !. 
Any device of ein electronic apparatus that, is or carr 
be placed on a; substrate . rnay^be ernployed her ■ 

A portion, of the circuit nPiatterns^ 3, serves -as ■ 
bonding , pads for/.use.Jn wire bonding. The circuit - 
patterns 3 are, by way of .the through:holes,j7, ^ 
electrically connected to. connection lands 8 formed .-,U 
on the- reverse side '.of the ^substrate 6 (external , . 
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electifbdesji'The' circujt p 3 are connected to substrate material frbnri which individual substrates: .t. 

a mother boarcl' (hot?>h#n) ^through 'the thrbuigh^^^^ will be cut^later^i;theiA substrate materiaK w 

holes^T anid the Connection "lian sblderihgitlh"!H^' times a^lsot be preferred to ^simply :as /"substrate? In 

one 'embodiment of the invention^ this through holes'^ <^ this text and;. the -safne reference fnumeral: will be-w; 

7 are' filled with'%oider 9 to'easily isolder filIets^>-P s used)./;Then, st0ncit.23;>having apertures.22. which -.^ ^ 

(soider]ierns).:bfHhe 7 (on the* side ' a: correspond^ to : the :L:thrpugh ;hoIes 7, ^:are c located .. j, 

surfac^es of 'th'# electronic -^^^ As a result,' the v i' such that the through holes 7 and the apertures 22;., 

reliability of'the^electronic'device'can' be improved ^ u: : align to one another.-^Theri, (cream solder 21 iSi^by , 

as known, "arid^'%^ . a squeegee -24, printed;;on a frame-(not ;shown) . - 

performed in a process of mounting the electronic ^. ro -iwhich receives >the:isubstrata =;6v At this ^tim . 

device ^can e^ily Be corlduited. v^ ^' ;^->^,^v;;" >nA ^v^f " . diameterl of -each ;^perture /22 of the-jstencil 23 ;is rvj 

Aithough 'the "^substrate ;6:is u^ made to be the'same asror slightly smaller;.thar};the^ 

circuit, ^oardr'a^' ceramic 4u rnay 'also- bev=^^ o dianrieter.bfrthe'^thipugh/holes^Tr^aind^ speedfv;^;.:^ 

useri^:Tri^e ;mblding^re^ : at vyhich;=the squeegee>^24 iS'fnpv€«ji;far)d-the p^resr ^^if: 

desdribed later|^^ut tb^^have^th#^ainKid^ ^^^^surejapiiiied5^by;;th0^^^^ 

that^fth&'substratS^^ cause the cream solder 21 to be injected irUQ^nly^^^i. 

conductoi^ . the ^thraughv'holeisrS;^ Q^can^^be^^^ ^.^^ 

epoxy^adfiesi'^ ^Hpymr^si2$^^- tnjecteyMntp^ioiily'^ 

are ujsuaiiy'gibld-^^ soIdeir^i9ris^yrnBited^j^^ 

nectSd;l)y'i i<n^ li^^^usuilly has atthickness of 

whereJ^e^^Ul^trat^ bbard-'^^^^^^;^ quaritity i;pfi^ ther :^6ider: 9 /to rb^^iinje^cted^ 

bothpthe- surfabS?^^ p^tt€Mrhs*3 and theit^h minedfdepehdehbpn.it^ 

inside^of th#thmugh^h6les:^7' ui^ stinc:--^^' y hQlesfZi:^arTti£th thickness^^f the^Jsten 

ture such that copper foil is gold plated. In case 6f-^^ V diarrietern % the/ apertu 

a ceramic.substrate^-;^ 25. i>^sppndingly..|?^iiv^^6Si^ 

have^^$truc?ura'subh that^cbppier^^ tung>i^;;^v ' The?; solder jSiiriia^ knowrij^^flf 

stenjpas^^^is^^^gold^^jjlat^^ methods^ th^-h 

paste. Infthis^case/^fe tl^ro^ ■ mounting:fprocess.rtFbSe)<^ r^si 

larly^to^tte printed (jispenseriimay^tbeA^erp 

plateti^on "^plated "'(^^ td^his;?^ ;^>30 iv-holes{?7;of theisubstrate*)^ are he^ a^refjow i^;^ 

the through 'tefesr with^the-fore-'i^-iv^ furnace, hot air orjihfrared rav^f tpumel^^ cream^.^^^./ 

going^€3fiducti>^''pas^^ t«Mc?^% U.iT^^c^'^.e- ' ■ solderr21-' soithat'a' statjei-ifi^vyhi hdlesi,^,?}t3 

TH^ cbinductive/lpaslB^^ material "^'^^ 7 are.;fil!ed'.with,the:^sqlde^^ 

contatfiing'^^c^ ^the'^'likei In ^a^:>? ' sary> the ^through ;holes-7ra^^ 

particulapjcase^^whe^^ slibsti^ate' is used^^^:^^ 35 ^^ccontairied-in th^ crearn:sGlder?21-^ is r^Bmo\(ed;'T^(^;;^^,|fv^ 

as tKe''substrate-6, ' it 'is'^prefefabie ■that-^-a material pK\ Note -that;- alternatively^ ia:ijtiaslc|]Tayi^ 

contBiningf cbipper be uiseid^for'thiet obndUcti pa$t0:^iu ings:^^cdrresponding^^ to^pnly: the ^^hrx)ygh.ihbte^^^ 7^ i;v 

because Its bakingh'te^ may be formed on either one or both sides;qf) the-.^^^^^. 

preferablerthiat cbriductive^paste'bf a type such that ' substrate ^6i byrrai resist ^ory^d^7g^filmi,^foll9yved^ 

copper psWiclesf'^are-'s^ plated- be'^usecf^ TTte a^t40 <^^printirig the cream solder :2tuto;.the substrate 6^ 

conductive' paste is -filted by' a rfiethod coimprlsirig -t-v cause the solder; a4o;be filled In only the 

the steps ''of fiifing' the' -lhrougH holes V7 with the i> holes 7,iwith:further ;irnproyed ::r8iiability. f ha. resist !-r- - 

conductive paste by a squeegee 24, and 'heating- ^ or dry film: or the .like is. required; to^^ 

and hardening the^ conductive^- paste;" sinn^ to. after the solder 9 has been enclosed ,pr. the solder j ., ; 

the methbid' for the solder 9 shown in^^Fig: 2 and 9 has been melted. . The foregoing rnethod^ enables, .j. 

expl^ined beibw:'' • ^ -mm^z.^:^' u^^-^-^mi^y.^i^':'.-^^^ . use ofrrthe :stencil;23:to to; pmitteid v1t?;-;^Mn'y,#%i':i..;- 

Although the' through holes 7 are filled with the - through holes .7 with ,the cream .solder -21 .by. plac- ; 

sold^r"9 'in 'this iiembodimeht, any ^material having ^w, ing the cream solder^21r;directly pn ^the^sujastrate^ 

so|derabiiity 'rriay be usied, -Fdr 'exampler gold or:^^^^^^ and by squeeging:with the squeegee 24; v.^ n n 

the like 'may be enclosed or conductive paste nriay ; ' so Then, die-attach of, the^semiconductor deyice.l ,^u. 

beenckjsed: '-^--^^^ -f'^ :v;>i;o^ ^; ''^L^ ' '* is established/as- shownrin Fig4,2B. and t^ 

Reterring t6*Fig.'^2, a rihethod of manufacturing i semiconductor:devlce lecaused vt0\die-at^^^ 

the cfiip^arrier-type electrohic device having the ■ the circuit patterns 3 formed-on each substrate 6 . 

structufe shown in Fig: 1 will how be d scribed; As ' are electrically connected , to one ^another by- wires . ; 

shown in Fig.-2A, 4he substrate 6» which has the 55 . 2. Furthermore,> as shown Jn Fig. 2C, :pptting.A:is 

through holes '7 previously formed at connection i ' ; performed by applying the irnptding resin , 5.. 

portions of a chip carrier, 'is- prepared (Note that^ ^ substrate\6. ; At thiS: time,: since the through, holes J,, 

while the substrate 6 shown in Rg. 2 actually is a have been filled .with the solder .9, undesirable/ 
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introductioa of the molding resin 5 into the through ^:.; 
holes^T-cari'ibe prevented, ^ and. therefore , penetra- 
tion of the molding resiri 5 to appear.on .the/reverse/-'n.^ 
side of the ^substrate 6 ^ can. be prevented.-: As a.nV:> 
nnatter 'Of cours . transfer mdldihg using a . costly . s 
mold* which has a structure* xapable. of ' relieving . > 
from * the * through :holes: -7 is ;n6t required, but the . 
foregping.potting (molding) process using no mold 
is sufficient to achieve the^ desired object. : Even If : ; 
the transfer mold is used. -Ihe^ structure,, in which Vv- ^o 
the through^holes; 7 are -filled mith the solder 9. - 
eliminates 'the- necessity .of employing . the: structure , . .. - 
capable of relieNrtnig . -from the through, hol^ 
thernridrei simultswi^ous'^nriqldih ; 
includirigt!the1::thrbugK-hole:i^surfac^ -icVts 

■ pattern ■side;'."'^^^^^^ 

According tq^hhe present ^inventipn^ if th^tc^ 
ting ^is^i^inn ploy eel. -^neithei^is ith^Wperipherykof 'tthe^^^^^^^ . 
substi^ter e> -fequlred^to^^ ^ 
nor is '^.^daYTp is required of.;each:>:>:v20^ 
substrate"? 6;^td.ielirTiiha^^ ' 

. moldihg;>m^eriar -that^e^xh 'excellent)thixptrppy%; 
As a-*fesuIt.:^tHe^"^olding^^re^ 

be introduced - into ' the g'aps^ardund the^ semicon-:.^va;;t 
ductor device 1. and therefore portions that ai-e not "4::^25 

: filled'^ wlth?^ the ^molding tre^ih ;:5i are 'not generated; . . 

< Thus^'tlidoreliabiiity -<^n ^be^im alsoi vacu-lv-- , 

urn 'defdarihihgl^is'^)^ 

applyihg^tfe ifnpldih^re^ \ 
that 'are^liot fined- ■with^!the';mo)ding T^^ 30 
pi-everitefti cbmpletelyt If: the surfaces of ;thb sub-;r.jf 
strates -6 and the 1^^^ deyices; 1 >.are 

activateicl'with oxygen or^ argon 'ptashria innmediatelyN/ 
befoire' the prdceiss for lapplyi^^ molding resin 5: : > 
is performedr^eiveih better contact of the' molding o 35 
resin" 5 can: b^ 'establishecJ. *'Ais a' result; the reliabil- 
ity of the" electi'ohic device can be; improved more;4,:> :' 
satisfactorily?*-^^ '^-'^^ '"o 'c^ii^fei \:}^^pcA:^)^i 'V;}:n . • 

Then; -the -molding resin :5 -is hardenecJ byva I 
hardening method, such as. heating, irradiation with < v 40 
ultraviolet' rays ofi ailowiing-to' stand -in a wet envir: . 
ronment. As a result of the foregoing processes; an - 
arrang merit of the electronic device can be manu-- - 
factured in ' which "a plurality of the semiconductor; / fi: 
devices - I ^ are mounted on- the^ substrate i6 . (the ? "45 
substi^ate '^materiaO including: therethrough > hqles\7 oc. . 
and having a large area.'and then the molding resin 
5 is/applied-tp the >upper surfaces 'Of the. these : - 
devices. That is, the electronic devices sharing the 
through holes -7 are fbnmed oh the.isubstrate^^^ so 
Although'- a' ismall number (on ^or two) of the 'elec-' 
tronic devices may bb formed as illustrated^ it is 
preferable thaf a plurality -of the electronic devices 
be formied'iri th term of a matrix ' • .v^sv t^s^ i^u 

Finally, the* arrangem nt of electronic devic s 55 
is cut by a dicing blade 20 along the through holes : 
7 which 'constitiit the outline- of the chip-carrier- : 
type electronic device^ that is.^ along imaginary . 



lines, each of vyhich passes-through the , centers,,p^^^^^ 
near.vthe:c centers;^;;the vthro^^ 
individual electronic devices, can.^be obtained. ;The v;-, 
final cutting process may be. in place of performing ^, 
: dicing, carried put,, by a. breaking process^ipjwN 
the substrate niaterial is broken-rin-t^^^ case, 
the . substrate 6 Js previously - prpyided-^^with^ 
grooves; or perforations along the. imaginary. lines^^^. 
passing through the centers or near. the. centers of. 

•■.;,the through, holes 7..,Vi-4v-..i;>:; ■ ■■^^■^-'■vio -/^rT'-rr;- 
The structure may be constituted : such that ,a^-^, 
plurality of the ; electronic^ devices are. te^^ 
one::Substrate.v.6,t.as ■ describ^^ casev . it is , 

preferable;thatatheahrough -holes |7 ,t5e. sh^ .^v: 

.v.adjacent electronicdevicesiif^the positions of i^the 
through;, holes J: of ;the/.adjacent -e 
, coincide ^withj^oh^^ai^ ; a icase^jwhere^^h^ 

\ ■ Jthrpugh .v-hole^sJ7 would pthei^ise^ |)e^rempyed ^ 

■ cause5fpr:a;:.corresponding::;sthic 

■r^K blade < 20iVi.the substrate 6 is.-cuV andrthe individual: ., . 

' substrates ,;6 ..^separated ^^ai ipositipns|;sjightly jj^d 
viatediifrpm the^jCenters iOfjthejtH^ 
use - on ly^ either -side ^pf.; the ^ut^^ 

;/v . Referring to Rg^<3.^i;^ 
facturjng :flie^>phip-carijer-type^--^^ 

. having ;vthe. strudure; sho>ynwm^,^^^ ^J^jbe^^ 
descrilqied.;'; As ^ shown ;ir^ 

/havihg^jhrpugh^hpl^S:^,^^ pprtiqns.>;Vv 

a'i:of the chip earner^ as^showni^in^n 
Then. flux ;is,r<by a-fluxoapplyirigrappafa^ 
shown), applied to only the openi ng, portions pj^th^^^^ 
through ...holes, 7;pfJhe sybstrate-6.^ ^^^r . 

strate 6 is placed , neani^and i.caused-^^^^ 

rv liquid: level, of imoiteri spider 31 ,-followed.by Jetting.^^^^^^^ 

• out a" solder, stream sp^thrpujh^npzzles .or^^^^^^^ ^ 
disposed to cprresppod;; to jthe,^ roughs 
that ;the,: molten ■splder^'Slc^Js t^rpu coritact 
with the opeining portiorjs^pf the^through holes. 7,^ Jf..,.^ 

3 the <^diameter='Of each.^pfi thp.;,lJirgugh^holesv.7,]s^ 
about ■ 0.5 . .mm pr^ less, the ^capillary phenoroenpn^ .,, 
causes the solder ,9 to. be ^draw 

through holes 7. -'^^^^-^^.^yy v v.* >^-i:tv- 'sik'^^)\K'^v 
If a mask made of.. a; res^^^ 
' ! haying: openings corresponding to only the. thrpugh ^.^ 
holes 7 is placed on the surface of the.^substrate^^... 
to which , the solder strearn 30 is applied or on the 
two^sides of - the , substrate.^^.^; the jspW^ )p^^ 
accurately be injected into only the thrpugh hoie^.v,^ 
7. After the solder 9.has been injected, the resist or 
the dry film is removed- As a result of the .fpre-t. 
going manufacturing method, even if :^he substrate 
6 is directly immersed in a; spidering chamber,. the ..^^ 
solder 9 can be injected into only . the thrpugh holes . ; ^ 
7. Use of a solder resist to prevent excess .exten-;., . 
sion ;.of the,;S0lder 9:.enable.s the solder .9 to b ... 
accurately injected into, only , the through .holes -7.. , 
Cleaning is performed as the need arises to re- ;,, 
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The folio wing ^ processes are^^i^sliGwh'in 
3B ana^3G,^:^the >'sar^ 
refereriee to 'ng^'^2PSiriGe the-cbnhec& 
on the^ireverse^'side^ G^ the^^substrate 6:^are^not' - - 5 
masked with^the: resist or dry^film' in the proces;ses-; 
shown in^Figsj|3B^ahd 3C. thfe solder 9 js^suppfied:^'-^ 
to the cdhhectidri iarids 8, as well as to the throiigh^^ ' 
holes ;7.^By^^previousIy^ supplying the solder::i9 to- ' 
also ther^edhnectidh^'Iands^S as described^ above; ^ ^tro 
the soldering easiness can be innproved when the 
electrprilc tievice 'Obtained ^by'^cutting- ls mt)untedv|vrK' 
on the rhother:bba[rd by^^^s^^ 
to this^^ supplyftdf Ihe 

lands : flf^iriay^rbG^^^^^ U^^hs' 
pnntiqg^pf^:^heSG^ 

scribed;^^;w^ triia^'-^^^m ■ ■. 

be pgrfcmied 

process oftpiatm^^ 7 ti^^be de-?^tx# 

scribfed1ater)fc'^ 

■■ "Ndte%hSt^iHe^^th^ 
viously'^^anNd^pia^^ By gdid^i4j ?v 

platihg,^^drf dan^ 
the sam^p l^^ 
and 3. SiruSe^thSS^ 

: is usually tesjSbiisf^^ ■ 
that 4heft7)eti^P|f^ . 
througffih&les 7ifwliich^ 

be a'rnateri^lvfexhibitinQ^^^ ^^^^ 
cificallyt^itt^is^prS^^ ^?530 
cpnductiye^jpiaste'tatf^ P¥' ' 

Ari6ther-'%fi bddi nieri^ 
will ndw^:^beKde^qHbed 
view of ■^^^i'chip^S^^^ 

4A is ^a-crdss^sectidnal view^'l^ alorig^^liha G-C! v^^^ 35 
of Fig.^^4BJ^ As^^hown:^in- Fig.^^?^;' thetelectrohic^^^^ 
device^'accorxiirig 1p thiisnembddimeht h 
structure' W 'tHat^^showh '^^ Jeifeept^th^t^^the >U/M : 
through^Holes 7:l{the external electrod€fe)^6f ttrte^^<^^^^ 
electronic device shown fn^Fig. 1 are^Viot-filledtwith^^va^o 
the solder^9/ Sihbei the solder 9* is^^ 
the through holes 7/ the stmcttira Gah;be ^^-^^ 
and the>cSiSt can^-be^%educed.-" h 
material is ^ irijected into- there through W holes; 7r 
through hole' 7 caii be^^i^^ locating hole for -^^5 

an inspection ^probe . pin^^^for^se>fat the'^time^^of:3:>^e 
perfornnihg- ^ elebtricarinsfiectibn of the 'electronic " 
device^^ to ^bie perform ; 
the electric^condud^ ^na-h 
Referrii^ io^^Fig^ of manufacturing ^^^^v'so 

the chip^arrler-i^pe - eiedtronic device shown lin 
Fig. 4 will TOw-be' deiscribed.^'AsJshowh in Fig;? 5A. ^v^^v-. 
a substrata's^ havihg^throiigh: holes 7 fdrnnield afthe'teii 
connecticm^pGrtions% pi' pared;^ 'k^r 

Furthermore, an adhesive sheet 40 is applied to the ' 55 
whole reverse surfac^ of the sobstrate 6.-The adh -- cr ;v 
sive srteet 40%iay^- be any -adhesive - sheet ^which ; ■ v- 
does not allow air to pass through /^^^An adbesive ;^'-^^ 



sheet :for:cuse-in-the dicing :;process ;for t^ semi^; 
conductGr|;deviee:-^^Sis 

because tofcitsHireliability - iattainedidue :td a^ s^ 
quantity ofisirripurities contained^/therein. Although 
<the aidhesive^ sheet i40 :miay ^beiani^a^ 
of a type that maintains {its f adhesivenessi rit is 

; preferable that ^ It be^ a khowm adhesive sheet;^-the; 
adhesiveness of which deteriorates when; .exposed? 
to ultraviolet rays or heat because it can easily be 
separated u in^ the later .'process; :lh the if oregoing 
state^the semiconductor device 1 isvcaused to^die-: 
attachicas shown in^Fig: 5B^?^Furthermore^the^ semi-^ 
conductor :devtce ::^l;^^ and £circuitspatterns>i:^3 ■ 
formed ^ii^the;:^substfate ;6;|are ;eliaptrically : Conr. 

^^nected ■febne - another -by^^l res :2v;;f-,;^^^ :^f)V■:td^'^Mi'^i^ 

; Then;kpbttirig;$^pf^i^ 
substratej^6 isipbinfofni^ 
of the" tHrbugli;jiQie^i7^^ 

of the substrate 'Bi^^ ajdKesiye^^sheeH^ 
6 40, llherefpre#aijpjis?sealed ^ioithe^through wholes ^7^ 
so thStaindiafsirabiepintrp^ 
in 5,lwhich is adhesiybtfluid; iir^^ 
7 can^tbe^l prevented. 

membeftisf not ■jreJquir©^ br^vbntguhdesirablerf 
;aintrodpetlbn ofdthe'^n^ : 
holes|7ii:inipasefthe rhbldingirr^ type 
molding resin havingg a^i^iscpsiiyfeoffe^^ 
50.0p05cehtipoiS!e,|thek^ 
confirmedeif each^thrbugh:^^ dianrveter^f 
vO.5 mm or iless^ . thought resu 
omitted ;];herer^;Even>|ife has;^a 
dtametep:df^0i5smimirqriirTibre;'^^^ V 
can beibbtainedhby musing :af^m^ r 
. , high viscbsity^^i^^¥- iA;rr^^ '^pimo.- ^4$^"^^'^ 

Ihethe^tfpregoing -^state^^ ^nholding|resios5:>is 
hardenecl,:and^then;tiieradhesive-^she^^ 40, is^separi?: 
ratedjas jshown inrFEigtSC./^Then,^^ 
by a^dicing ^bladev;2Qi;^cut;:^to hoies^a, 
(the imaginary lines) 7 so that individual electronic: ., 
i^devices are; obtained/vfThe potting p ber 
perforTTied'Cby;3nnolding that;;requires^f^ ; 
the molding resin iShmay; be; a mo f^^yinQq 
usuahf^thixofropy^^^ similarly f^o^0thev?^embpdirnent p 
shownainRg-c2J?If -vacuum 
aforegoing state, performed^-afterdh^jmolding ijroro^^ 
cess .has /beenNperfcrmed; ; there3;isr;a ;n 
molding resin 5 is undesirably lintrdduced: into the ^ 
through I holes v 7.4 ; Iherefor^;^} vacuun^ 
must be, before the;.moldirig - process - is^pertormedD ^ 
limited to ionly /the^tmolding resiacSi /to ^remove; 
bubbles in the molding resin 5. . :tto i'^- 

By employing :$the^^foregoing ^manuf actum 
method, the gold-plated through holes ::(the. external,, i 
electrodes) f7::appear on? thesSide-surfaces ot;.the - 
electronic devices ^ formed by iputting. Thus;, solder 
fillets can; easily be forrried in the-through .holes 7 
when .^the connection.-with, the mother board .is , ^ 
established, causing the^ electronic device to have 
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improved soldering easiness. If a ceramic substrat s^v^ . 
is used, , a similarjeffect to that obtainable . from th :!i> ; 
foregoing printed :;;board can vbe ^:obtained-i^ . 
through , holes 7 - are kept hollow, If. the conductive .v . , 
paste is injected;" the same structure described with - = s 
reference to: Fig. 1 is employed. vv?^^ v\ ^ : 

Another method^ of manufacturing the 'chip-car- • . 
rier-type electronic device having the structure as jj^ 
shown' in' Fig. 4. will now be described, with -refer- 
ence to Fig. 6: As shown; in. Fig. 6A; a substrate 6. / .7o 
having- through- :holes 7 previously 'formed in the .. ' . 
connection:;portions'Of the -chip carrier is prepared; ^ 
followed by causing the semiconductor device l- tO Hi v .^ 
die-attach vthe -upper isurface^^pf the;; substrate '6.rvv;c: . 
Furthermore, the semiconductor: device Kl ^vand;:the 
circuit";patterns '3 :>formed.^oon the substrate 6 ;are 
electrically^'Conriected ;tb;^^p 
;Then;'iias Jishowh . iri!iFig:^6B;^;silic6nv';rubbe^^ 
pressed iagainst/ the reverse s^ 

to cdyerSthe .'through wholes '7,'^foilowed5;by4potting \\^2o' 
the moldingtiBsin '5;?:vyHic^^^ i:v> 
is. Th(9ifeasoll^;WhyHthle^| molding. iresin; 51 isiJnot^J vn . 
introduced irita:the':through;,ho!es>^is du^^ 
sanle^^prirKiple aa^thatin the foregoing cise;whiereifen 
the 2wjhesive^sheet^^40^ irv:;Bg;tt>^v25 
6C. theri follpwing'l process^^^ 

described^^yiitiv reference^ tovRg> Sij^^^^^vi r^feift v^^^^^^f?* 
^ ,lri>:iOrderito>impra 

throiighvHbles^^l7.and ld^^reli^;^i;V^ / 

: ably hnainfain; air/ in the, through holes 7, each of the ■ ;f 30 
'porticnns'of the;siIicon;^rubber'5p::w^ ' 
. with the-throughvholes'^7 and:that with'-jthe'connecri^?;:^^!:; 
tion laridS':85\|iati>pr;dtajd^ 
face may previously be formed into a correspond- 
ing recessed*^ shape -^to ^receive' >^th^ 35 
portions:'^sj an alternative;: to^^this^pin-like-projecru 
tions maySbe-formed^'on^tfie surface' of the: silicon;:. kI;^*^ . 
rubber- 50' to: plugHheiinside'portioris' of thelthrough ^\ ^r:! 

Td^ pnsvent'introductibn 'pf the molding; re^^ 
into the - through holes :7;^thef ;through.: holes '7 rnay:=^yvoo . 
be plugged by- a- known method: of plugging .a; hole • -^r- 
with resinUhat is ^employed by a knownystep of the';.: - 
method of manufacturirigta substrate 6, followed.by . v 
removing the'^jDlugging -resin' after the dicing pro-. 0.45 
cess<has|beerticpnr»pleted:Mri:,^ ^ 
resin of a type-that is dissbived in an alkali water- 
solution is usually used td'^rempvej the resin after , c - 
the didnig^ pt-bcess has^vbe 

moval 'being performed such nhat the ?^ is ;*> 50 
washed off." ' ' '-i" k^^f-th ■ 

Another^eir^bodiment of the^ present invention/ 
will nbw bis described. Fig. 7 is a structural view of- .vrv 
a chip-carri r-typ electronic device . according to . 
this enibbdinnent of the present inverition. Rg; 7B ; ^rss 
is a bottom plan view of the chip*carrier-type eiec- ' v . 
tronic device: Rg:^ 7A is a cross sectional view > 
taken along line D-D* of Fig.' 7B. As , shown in Fig, ;; :. v 



7, the electronic device according to this embodi-,. . 
. ment has- ;through-hole covjBring members 70; pre- 
viously-placed .on; the through holes (the; external - ^ 
electrodes) :7.vThe. semiconductor ;.deyice'.1 ,is caus- ; 
ed to die-attach, the .upper, surface, of the substrate ' , ,;; . 

. 6 cut ;tOr;have an outer; shape, passing -.thrpugh the 
"centers or near the^.centers of the through; holes 7.,;, - 
Furthermore, the semiconductor :deyice :1 >:and the,;; ^ 
circuit patterns; 3 fornied on, the. substrate are 
. electrically connected to:one another by. wires 2. : . 
The -through-hole covering , -members, ,70, -are, 
disposedj^on only the jthrough i holes f7; and com- ^ :? , 
prise;';for example,/dlry^iilrns. gl^ 
. ceraniic v'plates .each;^ of: yyhich. has ;adhesjvenes?;; ; 
.?and };isi ^;used,^ irii/thevprpcessijfor^m ^y<^-.s<:< 
; ;sub^trate;iv!n:^Jthis.^case,i^^^ 

menribersii^Oj^are^rnariufaGt^ by, ^jWithh^ai pattern ^^^^ 
punchihgi: tor have, shapes that c:^ij;be:'placed^ %v < 
' througfi holes; 7,' f^ . 
^}^subsfraie 6. As a matter of course, if. the dr^^^filrn iS;^j>y^^^^ 
■ usedv^i It is^appliedv^t ■ : 

substrate ^6; followedj bY^^^^ 
'■^ tions^?jGQf respppdingt to,i:the/.throughveh^^ 

photpprpc^ssisimi^ 

;rtionai.te9brkilogy b^ b;n>; 

Mgiasswepoxy . gla^^ 
be appiied^tto the^substra^ e^by-an^ad^ v^^f 
or a prepr0gJ.of.;an.ju^^ 

. be ■ previ6i^y|forme^ ^^^^ 
f;liker fonow:ed-^byjbeihg . located, .ai^d^thenvi^isihea^ 
ed and fdrcibly^aippiiedi,]^^ 
strate v6\is;macle of, ceramics, aippn-sintered^gre^^ 
sheet:nrtay:;be: preyioU^ 
ing oqthe ;like,^fql|pwed:bv^ 
^^the green^sheet^iisi t6gethei^^ith:jthe:;sub^ 
heated /and^ pressurized f so thatrtha^ green sheet is f 
sinterjBd;.;tO:/:the^substra^ .thati^vQie^^^asr^ 
structure j^excepjt^the ithnDLigh-hpte;,cpyering.^ 
bers6.7p (the csarne as that df^j-the electronic ^jjs;:^^ 
^ .')devices^shpyyh:in;Fi^s. fl ..arid 4. ^;^-^-v^?;.5?a|vJ-^i> ■ 
Another^ embodiment of >the .presgnt ; invention ; 
will npwr;be.jdescribed.-;Fig;^;8. is^^ view of . ^ 

a chip-carrier-type .ieiectronjcc, device,, according 
another embodimentrOfcthe^presentHnyention. Fig. ri;, - 
;.8B iS'^aTbottom^plan ::yiew; pfivthe^ chip-carrier-type;: . 
electronic, device. f7ig,.8A js?a^ cross; seetioQal^^ 
taken along rllne E-E' of:,Fig.:8B. shown; in JFig. , . 

8. the /^electronic ,device.;accprding.1p jthis embodi-uyre 
ment has JaKlstrucUjre:-suc^ v^^i^ 

• covering: ynnembers 70 are. disposed/betwee^ 
semiconductor device 1 ,r:and .the substrate .;,6,;^vas 
well as: on -the . through wholes j (the external elecr 
tn3des)>7.^ Thatv is, thevsemiconducitor.jde^^^ / 
not .caused to .directly-die-attachiJh • subs^^^ 
but is caused to die-attach ^ the upper surface of the.;j 
through-hole ; covering .-members (pads) 70.vApartg;^^; , 
from the , foregoing difference ::th structure is. the 
same as that shown in Fig. 7. ;, , , a- s-: 
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%ieref6re; thd thrdtigrt-hole ebvering members 

whicW- tha^^wires 2 ^'are- bohriiBCted'f to the' -circuit^ 
pattems^^'3P- In -^fthd- ^where the^ thrbugh-hofe^^H:: 
covering rtiembers- 70^^ the-sheets^-havinQ -'^ c s 
adhesiveriess; 'the''glassV epoxy ce- v : 

ranntic plates fth^ necessity^ of ^forming the" punched ^ : ; 
openings by ^ using a costly pattern, as Is required 
in thiS case shown in Rjg/7/ can be elirninated: The 
punched Gpehingis may be -forhfied by- a^drilP bit:^ ^ ^ lo 
Furthermofe/the serriicohductor device 1 oan easi- ' ■ 
ly be located. If. the structure shown in Fig. 8 ^is^^w^^^^^^ 
ernpibyS^r'the^tiii^^ nriertibers 70 

can'easiiyf 6e manufactured and the semiconductdr 
device ^ can Wasiiy be with-^P?^ is 

the stnjcifi^^ the^oist of - the ; ^ 

; ' electforiic''devic<Soan ; 
^AnptHer'^Qnni th§^ preseni'^ 

: wHI riow^be^^^crtbeidJ^'Fip 
a chip-icarner3ty ^ * 20 

this^ ehTKodimierit^ 
is a^^i)6ft6i#plan^v 

troriic djieyice;^^ Fig? 9A 1^ ^ 

the^ichip-^rneJr^ 

line? f-'Ff¥af ?Fig?" -QB^^^^A^^sHownf ih^^ 25 . ^ 

eleclftirifcaev!^^ this embNOdirinfeilt ha^ ^ 

a structiS ;^c 
memb^|(p&^sf ^7^^ 
conducbr^^eyice ■ Ifa^ 

Fig: 8- ha^''penetrai^ Th#>^netrerting^^^^O30 
hol^s^ 73^2u% flli^^w^^ silyer^^^'^^ 
paste '72 e^afiiisHes^lslecfrlcai-eon^ 
a die pad 71 formed on the substrate 6 'arid^ the ^ - - 
reveSie'side of 

In'-gerieral^^ ^he^ Sie pad 71 %^bd^ to a -^^^^ 35 ^ 
certain 1i>(e&^^pofential?%Her 
showh^ in^f l-£l?'9^iS'^^ 
potential 'of :lH§' die'Bf the' seirtiicbn 
must be^fixecii^^lsd^ irf ■thisrxase, the through-hole/^'-/ 
covering ^HrieiT^ 70 a^^^ open- ^^^^^ 40 ; 

ings^to '^cbriresponcl-^to ^which' th^ ; 

wires 2! a|rd^ connected tb'the^ircUit pJatterris 3, and 
the portions of th^foregding^perie 73. > 

ThereforB^'if sheet-h^ ^ - ^ 

glass 'epo>Y^p!ate^br the^^ ^--45 - 

the through-hole^' cbveringi^^meSr^ 
through-hole bbveirihg mienrit)ei^s' 7bi' which riave^^; ■ 
beerf machined^ by a "(Jrill bit aid ;th^ icpstc^^ which 
can therefore be^fSjijc^^ be afDjplied^^imilarly ^ ^ 
to the structure- shpwiVln'^i^^ Q:^f\^m''-m:M< •%*^&:^.::^5b --^ 

>i rrV&hod rnan 
type electronic device - ha^ 

in Rgs: 7 fe'9 will rioW be^d' scribed With'refereride^-^^^ 
to Rg^^lO.'As sHbwnln^R^ 

substrata materialf 6 fiiaving ther through holes 7 < 55 ' : 
forrfied at the cdhriectioh^^^^p^^ 
rier ' is prepared; :^Theri,' the ' through-hoie ■ cbveringf 
members 70 are attached onto the through holes 7. 1 



The ' through-hole;: covering members vTOuare re-: . 
quired to be formed by punchingnwith -a pattern or 1 
the like to: locate- the dry film/the;;glass epoxy plate- 
or the ceramic plate, each of which -is used in, the ,; 
- technique^ for manufacturing! substrates, on only the 
through ;;ho[esl;7, before it is applied to the sub- 
strate 6.: Jn the case where the dry/film is iused, It is 
applied to the entire surface of. the ^substrate 6, 
followed by leaving only the portions corresponding 
■ to the through Tholes 7 in^^a propess similar to-thatr v 
employed in :the conventional technique for manu-,v 
• ..facturihg'^substrate.rj ■r:Ct ,:?>'. 

jAs ; shown Hn^^Fig. ^lOA, ^the, through-hole :;coyer-\;; 
ing ^'nnembersv;70 nnayj be . disposed ito cover ;on ly e ^ 
?t the throughv^rhblesi;l7; ^Alternatively; they f may:: be ^ 
further Adisposed. between^;^:^^ 
vice i^;-and:;the substrate 6^;to. iserve) as ;the : pad for 
the ^semiconductor deviceSfl&asc^^ 
referenceyo^ Figs; 8-and^:9^f Then, the; semiconduc--; 
^ tor device? Iiiis :caused:;to die^attach^^^ 
ductori^devic^ tl 

die-attach ;"%hGlrthe .circuitfpatterns 3;formed on the^v 
substrate: (6 fare^iel^ctricaHy sconnecfe^ onei ;an-m 
other^by>::theswires^2;aFurtherm6re,J|p perr ^ 

formed-by ^ applyirigivthe /nlblding^resioiS onto^^ the^^^ 
'. substirate:l6Sf^as;isho^ 
through|hblesy7feiare^<^ 
covering ^nnennberst^O^^uhdesIra^ 
the moldingSresin 5 :ihtb^ithei thrpugh^hoi^^^^^ be; ] 
t preventeidc&Thus;- undesirabie^ipe ofi; the^^: 

moldinglresini 5 i ta^appear^bhj>the reverse side ^of ; 
the substrate J6ncan be^prevented^^Rnallyii Sirnilarly 
to Fig; 2G^ thecelectrohic device; arrangement ,cut 
by thS' didng;:biadeij20 '.along -tha 
V holes^7;Awhjch^::define the'outlinetpf the chip^carrier-^^ 
type i^electronjc device, i that>::is;^r^ 
lines ipassingRthrpugh-the^centers^iOr-n 
ters::of^3hj9Sthrough:t;holes; 7,^^ individual^;elec-;,-: 
■tronic^'devices:^ar;e;be:Obtained. vvf^.'Vii y^v-y-vv;:;;. ; 

iReferririg to-rFig.il lv a method of manufacturing 
another:. electrontcitdevice willxnpw be :described.j:;r; 
Similarly to^the plurality of the;embodinnentS:aboye,:r'. 
the semiconductor device 1 ;is;caused. tO;die-cittach;:.; 
and :wire bonded. iThenrthe potting is performed, ln ,^^^ 
this^embodimentifa ;f latness-maintaining means for. . 
maintaining the.flatness of the substrate 6; when:-^^ v 
molding resin 5 is hardened is j attached to - the . ^ 
substrata^S. #he Jatness-rnguntairting rnetans: cpm- 
prises^ca:iflartnes$Tmaintaining:Yplateo80,;^^ JS;>.v 
placed onto - the: reverse side -of : the substrate-. 6, v. :: 
andr holding m mbers 81. rfor; holding both, the flat-;,;; 
ness-maintainlng> plate -^80 and^ the substrate 6; 
therebetweennthe tholding^members 81 each hav- <r,^ 
ing a U'-shape;cross sectional . shape vyith the open^ v / 
ings- arranged to face each other. ^ The holding 
members, 81; are detachably attached to, the sub- ,3,. 
strate 6. In this -state, :the molding resin 5 is harr ^ i; . 
dened by a method suitable for thetype of molding 
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resin- 5 employed. Since the molding: reslh 5 is : ' 
composed iof i:thermosetting-type epoxy resin -inaiv 
genera!;i the molding resin 5 is hardened:sin * a. 
. thermostatic chamber^^v \- ; ; i,. 

The ■coefficient ol thermal, expansion (which is . s 
2 to 3 X 10~^/*C for a usual resln)'of the molding . : 
resin 5 ,is. Iarger':than the coefficient of thermal. ' 
expansion (which vis about 1.5 x 10*^/"C for FR-4. , 
which- is a typical example) of. the; isubstrate.vFur-; 
thermore. 'the molding resin 5 is, v contracted by • io 
several to tens when hardened. Therefore, if ; ' 
the molding resin 5 is made , to harden with ; the .; i* 
substrate 6 left as .it. is.^the substrate 6 is warped 
into a concave shape-relative to the molding^ resin 

5. HoWever/ifrthe molding resin 5 iSv hardened in a 'it 76 
state^where:5the:flatness-naaintaining means iis at--^;:;; 
tachetd to; the substrate 6;:the rel^ 

(the creeping^phenomendn) -of the viscous ccbmpo- ;j 
nerit Vof ' the molding resiri' 5 -Telaxes the degree of • . i 
the warp of the ^substrate :(ln the foregoing state, it; is 20 
is the^ electirbnicr^^deyice arrangement) 6: « Conse- \ih 
quently/thef^warp^af the substrate 6,ir6rniwhichrthe ; 
flatness-maintairjing means has been ;rempved,f cane: i ; 
be prwerited^?;satisfactdriiy;i^f^^ 
tage'<;an'be :^ttain^d:^iri5plater;processes 25 
the ^^dicing ^'process, "the probingfj^electrical (char- i-i^ ? 
acteristic inspectioW and the Tike,^^^^^^ 
ffaUiess'^bf 'th^ substrate-6^Note;that 
■ of the electronic ^devices? whiqh fare ^the^fin 
ducts,^art, of^cour^e^be^ prevented satisfattorily:^^ 30 

If ihe flatness-mairitaining meansi is^ attached 
the warped- substrate 6 "as shown Jn ;Rg.^;11':after.v 
the 'rn6!dirig' resin<5Hhas been ! hardened, iiand. the ;; ;,'; / 
substrate' (the electronic tdevice arrangerneht); 6 . is 
again Iteated'^ followed ^by^ being cooled ;:gradually;^a/vi 35 
the warp: ;df 'the< substrate/ 6 can-be relaxj^d.^iThe^ 
foregoing" pmcess'^is ^rprocess:;^gener^ 
"annealing",-<vvhich isi^also due to the relaxing! phe-.> r.; 
nomenon (the creeping ;phehomenon):4ofithe4vis-: '; ' 
cous " dompohent of - the molding rresin^ S. ' -As ra 40 
matter 'Of 'course, combiiiation of ^the processs for c 
hardenihg the- molding resin 5, in a state where the 
flatness-ifiaihtaining means is attached to the ^ sub- v. > 
strate 6, arid, a process for annealing the substrate : , 

6. iri a state where the flatness-maintaining means ; 4S 
is attached to^the^substrate 6. will - further preventc^A; 
the wai^p of thei substrate 6. : • - : .- .i ; . i ;;; 

An effective method of applying the rnolding > 
resin in the method of manufacturing the electronic: ' ^ 
devices according to this embodiment will, now be ^ i^so . 
described. tAlthough illustration is omitted here, the 
method of applying the molding resin is such that : i 
the quantity of the molding resin to be applied onto 
the substrate is controlled by weight. Namelyvthe > ; * 
area.- to which' the nriolding resin is applied, is 55 
determined by the subject' substrate. The specific 
gravity of the -molding resin (in case of a ther-, 
mosetting epoxy resin) is about 1.8. The control of 



the . molding resin .to be applied ' by> weighUj^.will 
enable the thickness of the .applied nriolding resin r,.; 
to be . controlled./ By .considering, the volume xf the , . . 
elements. to be molded, such as-the semiconductor .... 
device,, tthe, thickness of. the.^applied rnplcling resin^. , , 
can be •controlled:,,accurately. :'Jhus, the '^md ... 
resin ;caa, be -applied , with a thickness,^accuracy of 
0.8 mrn .to 0.9 rrim on .a substrat© haying, a thick- ^. 
ness of 0.4 mm. . As . a. result, generation oi; cracks . 
during, the; molding -prpcess can .be prevented,, and , ; , 
the thickness of . the .electronic device can be minir. . . / 
•mized.^i '.r^rr ^^:^rv■;^■ 



:Furthermore, the method, of. applying .the moldTf,,:, 

ing resinvacpprding tpithisi^embpd^ 

holding the:?substrate, to^^^^^^^ . 
■ has ,bi9en appliefd, horizontally jduri^^ 

for , hardenir^g the molding^ resiri.f^That J 

horizontally J hpldirig ;t the 

that^ther;moldjng.,resia is, haixlened^ijn a^te^^ 
^^ t the substrate, js, held; hprizpntally.;, in ajthermostabj^^ . ' 

charnt^e?;; As a^result,^th0^^ 

molding resin for the leiectrpnic^^^^^^ . 

can ^be^ made ^iJnifprnn.v,^ tha|thickness>.of .th^ 

moldirig - resin>f apipned .-.tp,;-^ 
':\^obtained;(.by^icutting-,can;^t^^ i5cjual^:rCauising.,^J;^/ . 

the ^thicknesses -iOf . the velectrohic. devices .to. :be; 

made, equal. As, .a m ea^^^^ 
. resin, .any of ^adequate tiaiances,^^exern^^ 

electronic^ balance^,":,may 'fore-.::^^. 

going-,jigsru;it rmight be consjderedjfeasi^ 

ployii^ya^; three-point-suspensi^^ legs,^^tha(^;;v 

height ;0f: -.each ;pf:;Which,^can,, fran^e^^.,,., 

having: aJeyel..,,^,;r;::^Alut^-^.^ b^>^m ,M b'};a'i£'-^\' 
-Another .embodiment:,of the .present inyentipn , . . , ^ 

;-r;that.can be applied\^Ofany:;Of the foregoing..strup-^:f ^ ^ 
tures : ofy ithe electroniCv:devices;.wiil/:=now.. be de-. , . 

. scribed. ,.f:ig:vi2Js, a structural plthej.substrate 
of a .chip-carrier.-:typ,e ejectranic device- ^^^^^ 
, thiSvembO(iim,0nt:;Of thovpresent inventioo...nln>^^ , 
drawing,;^twp^:, types > pfrxsubsto^ ^stmctu^ . 
superimposed for cpniparison; Referring tp;,F^g^J12, . 

• reference numeral 6 represents j die-attach porT.,;.; 
tion of the rserriiconcluctor device: cprrimon,^ 
two types^pf. substrate ,sfructure..Jhe^ s^ 6,..;.: 

. vthe circuit -patterns. 3 , and the. throu 
designate^d by continuous lines]n .a sulastrat^^ s^^ 
ture-.e?. while the same" are designated by an \ . 
alternate long arid t\yp. short dashes line jn another . 

. . substraten.structure. 63. The ; continuous llihe^^ desv 

. . ignates the substrate structure 62 ^according ;to this . , 
embodiment in which the four corners of the sub- 
strate 6 hay through.holes J and circuit patternsf 3 ,,,, 
thatialsfo serve as bonding pads for use in the wire, 
bonding process. The alternate long and two, shorty , 
dashes line designates; the, /conventional substrate,,,,, 
structure ,63 in which .thejour .comers of the sub- ; . , 
strate 6^ have. the. through hples,-7:„and.the.,circu^ 
.patterns 3.; ;> 
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■ In a pailiculai' case ^ where the "sem 
device ;i'^^ahd^ tHie ■circuit pa^^ ediririectedr 
the number '^^^ which is f 6u r or' less; the size 'of thei 
electronic clevice is minimize^d and the ^'electronic 
device hias a regular 'siiei^lt is^as^ 'cSn' be 'uh^ 
stood frdnh Fig. 12, advantageous to reduce' the 
size of the su iDStrate ' '' in a" case where the through 
holes 7 be fornned at the four corners ^6f the sub- 
strate ;6 in place of foiimihg "the same' ori the sides 
of the substrate 6 to efflcleritiy' use the^ fdor corners ' 
of th^ substrate 6^' whicK eiasiiy- ' : 
spaces!;' -"If the ' sernicohcju^^ the 
circuit 'pattern^' '3;' ai^ or-less 
lines;' ;us# of air%ur 'co is'-^ 
nof yeqiiirodv- Wh^^ tKe ■'electrbnic 'device^^^ 
th^'substrate stmcfure-;62 lis manuifaftui^^ a^siJb-'^ 
str^i&^Xsubstrate^^H^ 

formed'^'a^^in^ ^ 
becdme^ cut; 'lines 'lait^ ■ is'^prepafeS^^^so^ tHSFeiec-- ■ 
trohic^'deyiice^;'ar^ 

low^d By Being x imaginary^ lirfes^ W^^' 

^^Referring^-fe^^ manufaclijrin^^ 
nie^ftociyRat^c^ Se -ajppiie^ tp'^ny ehip^ 
electronic^ device' wili?" Be ' cl^scribed. The^'pror- ^ 
ces^ for Nixitt^ desicribed^^^ 
below^is^'perferrr^ 

1 \s mounted^and beerr ' 
appiieS.^'as'^'de^^ ■ 
scriptibri[/tHe pmicwiBSctffi^ <|evi<Se !■ andifie^^ires ' 

2 are'qmttte^^^ Bottohh^^^' 
plan \newicJf the iuSstrai^^(tf^ 
for'iBe: ih^a chip^ 
corciing to the ^pre;S^ 

view^of the'suB^trate , '^'^^^ ■ -^p^-, 

Referring to Fig. 13B, reference ^-numefaF 
represents a die pad to which the semiconductor 
device 1 die-attaches. The semiconductor device - 
and the circuit patterns 3 are connected to one 
another, 'Ihe laft^^^^^ {Urn bSing- connect 
reverse side of the^ substrate 6- b^'^wa^ 
throuigfvhbles FigP^-ISB 'repre- 

sents a' fuilciidng line {ari^Maginary^^^ 
region surrounded by the lines 91 is the dutlihe^bf 
the "^chip-^airi^r^^ eleclronlc^ device. As a - matter 
of &urse7%e mbldihig l^siia 'S is/ % 
prckSssi^,- apfiii&d'to^ thS'fntire ■ Bf^-the-'Sub- 
strate 6f arid'%iereifbrS' the Circuit ' patterns 
through holes 7 and thi like^'showrS'ih^Figl^^^ ' 
cannot be seen. The appearance of the reverse 
sid^'^of the ^bstr^ite' 6 'showa^ iSA is- before 
the dicing process/' h'^^ cfiahged' before and aifter 
the nibuhtin^TpriScess^'^^ ^^yM V'}^--^^''\^i'^^QiM 

As Shown in Fig. 13A. the periphery of the, 
reverse ^^ide bf ' the substraW 6 has pl^ ads 92 ■ 
that are ' cbnnectecl to- tKrbugh holes 7.- The plating 
lead^ 92 are used for suBjectirig the circuit piatterhs 
3 on the surface of the substrate 6, the through 
holes 7 and the connection lands 8 on the reverse 
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Side • Of thensubstrate 6 to^ electrie^plating.: There- 
^ ^ fore; the iolatin§ leads 92 eieetrically s all 

oif^the ■ through 0bles' 7,: the- 
' nected to the through holes 7, and the outer wiring j 
5 portibns'of the-semicbnductbr devicb^l. i^in bb;r;y 
- After' plating- hais b 
state is canceled by-cutting;the plating^leads 92 by- 
half dicing^ lines 90^ in this embodiment. Half dicing 
is, In 4his = embodiment, performed at- a ' depth at 
' 70 least exceeding the thickness of the plating lead:92 
and smaller than- the total thickness of tiie velecr 
troriic^ 'device v|nk:ludirig the^^rhbldU^^^^ 
' case/, it^ is- preferable that -sc bfVthe chip-;; 

'"^ carn^r-type^electronic devices >b 
f ull -^icingl jii^beess; 

sheet^?having^adhesiv0nessi td|the -^^surface ;pf 
moldeid|substraife^6;^ Sih^^ 

cut-in ttehalf^ dicirigrprbcess. the^electrical shortrv 
circuit-of^^all bf'^^^ through- r holes H7;^^the circuit 
pattems^^ 3- conned 'tb^^the through- holes 7;rand ^; 
the'diiter^^Winhg^^p^ df^^the^semicoriductor d&- )^ 
^ vice^j^ 1 ^^is%cahceled:j^Thus^^^^^ thed 
. through-hbiesiW t6;ithe>se^ 

simiiar^tb ; the'^final chip^carrier^type^^ 
25 vice;^^^^aft%lect^ element ^haf^isielecr^:?^ 

tricaiily-^iirVdepbndent^ 
a jDih^prbb^ in^the^ thrbughl^^ 
the^r&versd^^side ^p^ 

dudtbPdey ica^f ^cah be'electricaily inspected. ; After^ 
^^■30-- the inspection has been compietedi>?Gutting : along ^ 
the'^full^didng;^ lines ^91^fis^^^^ 
final^^shape^J^f ^the^^hip-carriei^typfe electronic:- de- -) 
' ■ vice. ' . li^^''^^':^- 

^^As^7e^sult; theichip-carrier-type electronicrde- 
35 vice cah^ be ihspected 1n^1he:state ofthe outiine of; 
the'^substrate. ^Therefore.' the ^ inspection and . locat-: r 
■ ing^ban^^easily be perfoi'med '^^ 
casb-^^where- an ^independent 
inspiected^^"Thei^half3dicing?^jlines<^^ : - 

40 - dicihgi lines 9t^?may be^^suf^ :>v 
similar -bffeii^t can -be:^^ob 

peirfdrnrted-'at the outline position ^of the^fihal chipr -^ 
carrier-type^^^lectrpnic devices! and i fuH^^ ia ; 

perforrned^ at the same position after the parts have ; 
45 been inspected, followed. by being manufacturedvto . 
the fiharbhip'--ddrrieNype electrdni - frv.;, : ; . 

. --Half ^dicing may be ^om full y 

dicing along :the\foregdihg::fult dicingulines 91 , fob^iv^ 
lovved ^ by '^being:" manufactured to Ihe ; fina^chip- c 
50 p~ carrier-type};e!eGtronic devicesi^Ajso in^ this ca5e;;a/;^ 
sheet having adhesiveness Is applied to the surface ; 
of the^ubstrate 6.; As a^ result;^^:SGattering of^^th 
electronic devices which, have: been^fully diced. can ;;■ 
be^prevehted, and: alsor.the plating leads 92 can- be 
55 ^: cut. Therefore*ithe chip-earrier-type electronic de- 
vices can be= inspected in a state of an^ electronic; ■ 
device arrangement s. ■ : \ . - , .-v \ 
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Although omitted from illustration,: the plating • 
leads 92 may be formed on each of the : two - sides 
of the substrate 6. . In the foregoing 'case.v local f., 
passing- of the. plating electric current can : ber .167; . 
stricled. Thus, the . thickness of plating, .can be . 
mad© equal. In the foregoing case, it js preferable 
that full dicing be directly performed. b!^t^^D)=k:/; ; v^^ir 

rAlthough; the (foregoing tembodimentS :i have 
been described with respect to. a method in. which 
the- semiconductor device is mounted =on: the sub-. ; 
strate by a so-called wire bonding method, > it may, 
of course, be -mounted by another . known method, 
such as a TAB method,.. a flip chip^method.. or the^;, 
like; If the semiconductor, device Js.mounted. by Ihe,^;^^ 
fliprxhipi method , using , tho:Jace-down .m^^ 
area required to arrange; the. wires pan be; reduced, i j,. 
Therefore. Lthe ^ize ^ of , the . electronic :idevice:,dan,f[pf^^\ 
courseV be/ reduced. . .Furthermpre.b.although the,,- 
foregoing cerTibodiments,0lhave ^beerr ic^scribeei, 
based^ on . a ; structure tin ^;which . :ithe>semicondy etpr,;;^ 
device is^moiinted son^ the^ Ghip-carrieri(type.;elect.^^ 
tronic: device,: rther element r. to be ;rTiounted;-;is : not' ■ 
limited: to^tha^gemiconductorirdeyice. Anyielennent, vj^t 
such as.a capadtop^anKinductor or.the like.' nnay^^be'!:.; 
mounted, furthermore, a plurality of jelen^ents mayvV 
bet mounted. j:on^: the .{substrate ^accqrding^i^Ou^^ 
embodiment.' as;. well as ^tHe; single i.elernent.::A^ 
matter :bf Gourse;;:the substrate may bemused as- a, 4} 
packa'gfe on which a. spTcailed an ;MGM (lyiultj-Chip;?;; 
Module). iS;'rhounted;Kfeai9a' ptv^^d'- -t^^^sWi-^-y^ 

'^Since.vthev present -iinivention cist-structured^^tas.. i 
described above, thei following! effects .canrbe.-ob.-, :^ 
tained.-.; 

Since tfie electrpriic- device>:as-claimedt in claim 
1 has. the .structure. ? such :that < the ^^surface • ot the r,.^ 
molding* resin is -formed -to be rflat-the total ^thick-v it 
ness can be made equaj and /decreased.^ Further-v;; 
more, since no' dam is provided.nhe structure can v./ 
be simplified and the .area ofithe :plane ishape, can. ,i 
be.reduciBdr'in.addition, the.through holes are used;-;V 
to facilitate the electrical inspection. As a result, ^the 
electronic: device can be .rT\anufactured with ^a low ,:.v 
cost while- reducing the t size. By vinjecting metal. ■ 
material having solderability into the through . holes, .:, 
a dam can >be : onnitted -from ^^the staicturev and ^ 
soldering facility can . be- improved,:.:Thus.:ithei,.si2e rL; 
of the electronic device can be, reduced, and, the 
reliability can. be^improyed/ Similarly.vt^ can / 
be reduced by providing the covering members fprv :; 
covering the opening portions of the through holes.,:, 
In addition,- the. through hoies: are- formed at the.: ' ; 
comers of the: substrate so that >the size, of the 
electronic device*'can be reduced. ^/ M.vt>> ,>v.^W::.:^;i,^^ 

-The electronic device arrangement as claimed > 
in claim "12 of the , present invention iOnables a 
multiplicity of electronic .device elements, . to be > 
formed into independent electronic devices, to be 
Tnanu^aciured simultaneously. Furthermore, the 



■ electronic . devices.. . according to. .ctaim .^2 can .be 
. manufactured (obtained^ by cutting) efficiently.., By ^ 
providing the dams for .the, 'substrate .materia 
molding resin ^can-. be equaljy and, satisfactorily a^^ 
5 plied . tp; each .electronic jdeyice..elerTient. Further-. . 
more, the provided plating leads enable each elec- 
tronic,, deyicev-elerrient .'to. :b^^ sulD- 
jected to plating. . . „ . ^ : 

According to the^,. method , of, manufacturing 
10 electronic devices as claimed ..in clainr) I7,\a.mul- , 
tiplicity of the electronic. devices according. to. claim 
2 can be mariufactured. simuftarieously. Thatjs, . 
. electronic devices .can be efficiently manufactured ; 
with, avreduced cost while reducing the.size thereof.,, 
IS ,v ; By .conUoliing;4he >moldi by ^weight and 

hardening, ttie^-^s.am in a .state. '^^w^ 
horizontally,} the,,electronic,f'devicesVcanJbefor^^^^ 
to .haye.y the., minim 
the mpldirig^ r^ljability,^^ 
20 ;5,v.. hardened the^ fja^^^^^^ is used ■ , 

I so that the ..flatness. of ithe. iSubstrate can .be main-' . 
. tainedvaccurate^^^^ '. 
reliability .of .the .electronic deyice'^can bexirnpfoved. , 
• Furthermore, ithev electnca^^ inspection ;.can^ be 
25 . forrnei^in^a; sts^e,ibefpt;e ;C 

formed;^ intd .'individual relectronic .vdevices.^^f here^-^^^^^^ 
foreVcthe inspection^ prqcess^^^ simplified.^^^^ 

' -Although-:the,;inve'ntiori] has beeri'«des^^^^ 
its preferred ,fpm ; y;^h; a^ cerl^in^egre^ of^particu-l^,^ 
30 . larity,: it is understood that the: present, discloisure .of . 
the ;preferr,ed form , can be; changed in'.the.^^^^^^ 
constoctipn^^arid^he c 

of parts ^may^be resorted .to^W ^^9fJ^l-. 
.: the spirit and the scope of.jthe,:Jnyent^^^^^ 
35 - hereinafter ciainned...,^.x^ . -ri-^^ ' ,^-A..r^, 



; Claims,,^.. •^v^?:^ivi?.r;;;.vm^^..vy:ii- ■ 

1, .^An-electrqriic .d^ leadless,.packagp^ 

40,.' ■ ;,typeconnprisingr'!^.i^^^ ^-^^n^:^^ ^ 

.^Xr^^' {?9^(?9ular .substrate, .(6) haying a. piuraK . 
fJtysjDf ;e)rternaJ.^^ 

^therepf: and' i-: '....V ^ j v,^v,^. ^ClZ 
. an electronic element ;(1), disposed oil the,^^ 
45 , , . .:.surface.of saidjSubst^^^ and. being elec^^^^^ 
.connected Jo,.vsaid^,.^)rternyi -_elec^^ 
electronic element beirig molded on skid, sub^^ 
strate.. by .(Tiolding resin {5)\^ rv^v; \ ^^'^-.J. :p^i 
v^wherejn.the the upper side of.. sa^^^ nnolding^y 
50 ; . resin is flat, .and. each ..^side surface of said " 
molding re^in and each side surf ace .of- said 
substrate are in the'same plane, respectiyely. _ 

2. \ The. device .according,..to, claim .1, s^id " 
55 .external electrodes comprise, through holes (7) . 

-cut. in the ..axial .direction.^ 
strate. ■ ■. -•. ^ 



EP 0.589 245 A2^ 



28. 



3. The:*cievtce according to . claim 2, wherein said. 
through holes (7) "are: .filled . with: t conductive. 

■■■ paste. 

4. Thei device according ;> to clainri '2, wherein said 5 
through wholes (7) are ■filled with metal material 

(9) thathas solderability; ; '--^^iyt ^r ^-y^^: 

5. The device according: to , claim 4. wherein said 
metal material is solder. : ' y:- '-.:-:'^^:.r<>f.iy:-r):.y^-- io 

6. The deviceCaccordingi to^clalnn .4, wherein said ^ / 
; metaLmaterial.is: gold/^ ■;;^?::-,'f;;:&-^.C.-^:^ 

7. Thef^deviceraccording; to any one >pt claims 75 
6 f.furtheri;Comprising>arcovering ::member: (7py^^ 

1or ;!;covering iaid through hoies (7) .bejow said } 
molding resin (5), wherein . (s^j 

the. side surfaces of said covering member 
are^ flush with each side-surface :of .said moldr; . ?;20 
ing resiri and said substrate (6):;- ;B?ov^t^^^ t^^j^-^; 

8. The:.idevice^ according;to : claim.:^.further ;com-4 
prising a pad (71) d.isposedSbetween ,said.subT.,:^^ 
strate (6) and said electronic element (1) and 25 
nriade ^^of this isame rmaterial. as, said : covering;, -^l- 

9. Therdevice accprding^lo claim .S, wherein said r. 
pad (71) f has , a penetrating hole* (73).:that pene- so 
trates: said. .covering member (70), and a con- : 
ductiye member- (72) for. electrically, connecting. ! 
said electronic element and a circuit region ;0f;; 
said , substrate to each other is included in said . 

.' penetrating hole, v^vv^ uJ p:;uyr:-ijc^iry:-H:^;^^^^ 3S 
K\::r:v^ ■ 

10. The device according = to ^ahy of claims 7; tp 9, 
wherein said covering member. (70) is an adhe- 
sive sheet, (a dry film,a glass eppxy plate or a 
ceramic piate. \:^-^^ 7v,:-^'-yA 40 

11. The:device^ccording\tp any of claims Iv to 10, , r 
wherein .said external electrodes (7) ■ are disr - 
posed at the corners of said substrate. > :' , ;L 

12. An electronic device-arrangement comprising a- 
plurality of electronic devices as defined in any 
of the: claims 2 tO;l 1,.,.with the respective: sub--, 
strates (6) still connected to form- a; substrate;' 
material wherein, said through - holes > (7) -are so 
disposed on lattice-like imaginary Llines. sur-o 
rounding said electronic -elements ;^(1)r; -said 5 
through holes defining lines passing through 
substantially the centers, thereof- along which -to ; 

cut said arrangement into individual devices, vv /^ 55 

13. The arrangement according to clairn 4 2 f urther 
comprising* dams disposed in the periphery of ; 



said substrate material to prevent discharge of 
said; intrdduceid molding Jesin.^ -.^ ; 

14. The arrangement according to claim 12 or 13 
further ;.^comprising^ plating Jeaids (92): provided. 
pn.,;,said substrate .nriateriar and.t^^ con- 

: necting said through holes (7). . yr, ; !;> ^c^ y 

15. The arrangement according to claim 14, 
wherein said plating, leads (92) are^ disposed on. 
twO: sides of, said -substrate material.^^ v 

16. The device; arrangenrient;^accprding. to any; of 
. claims 1 2,tp >1 5, ^wherein said- through holes (7) 

are formed at intersectipn portions of lattice- 
like imaginary lines. 

17. A ^ method of,;;iT>anufacturing ; electrpnic., devices 

comprising the, steps:;^^fh''r.-^^>'i^^ 
' ,vj(ia)^fprrT)ing.th^^ 

material;/ (6) along lattice;jike;^JirT^ 
lines; - 
(b);-apply ing ;>eiectrical^^^ 
tpsaidr'th^^ hptes^such;,,that.at ,le 
> T /Tj^vall;^ defining-^eac . . 

• ' - -;:.;;Cpnductivei:>^ i^^^^^ '■^.■^^ ^^•^wm'^ 
v^ (c) mpuitting:,ieiecj^qnic^^ 
^ gions of said substrate^ 
by said imaginary lines; 
::,(d) establishing, elect^^^ be:^ r 

. :^tvyeea each . electronic ele 
..i/espppding through hpte^^^^ ^; 
i-^(e) applying, rppldjng j;esin 
:;-,:Surface- of^-said/ysybsir^Je material.tO:^ 
j:; said electronic.eieinrients;:and^r.;vt^^^ r^r ri^^: \ - 
(f) cutting said substrate material, said 
...molding resin. .and ,said^.t^ holes along ; 
; v said -imaginary Jines.afterv said.moldm 
■ has been hardened. . . ■ ^ ;:;>f?r->;t .■^■j;.^r"^-:; i^ib;:-'^' 
■ ■ ' ■ ■ ' ■ ■■ ■.■ ■ ■ ■ . ' 

18. The method according ;to,; claim 17 ^>furthe^ 
comprising, prior , to , step- (e),-vthe step/pf (g); 
forming dams jn the. periphery of^ said, sub- 
strate material (6) tO; prevent discharge of^said 

.7. molding resin (5). ., ;^ yr-^,^}::.;- ■.. ■■-^rr^.r. ;.r^^ 

19. The method according to claim 17 . or 18, 
whetreinL;^said mplding^'i^ 

state where said^substrate:maten^^^^^^^^ he|d 
,:: horizontally. • 

20. The methpd according to .;Cl^^ Vs .pr. 19, 
wherein , step :r(eX; comprises, .pontrolling . t^ 
amount of molding resin (5) applied by,contrpi- 

21. The method according to any of claims 17 to , 
20 further comprising, prior to step (e), the 
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Step" of ' - 
(h) injecting a coiiductive jpastei into each of 
said through holes (7). 

22. The • method^^^'^^^^^ '2t;' ■wherein' s 
step (h) comprises heat^^ and hardening said 

- conductive paste after it has been injected into 
each of said through holes (7). 

23. The naethcki according to 'any of claims 17 to io 
20 further comprising,- prior to step (e),'. the' 
step of . ' 
. ■ (iy: Ihjc'ctirig 'a nie^^ ■ 

■ . /derabiiity -intb -^ eabh ' of'^s^ holes 

24. The rnethod iaccording to claim 23/ wherein, 
said metal material ^ ; . 
(i) comprises injecting the splderin^^^^ 
each'' bFsaid through 'liotes-(7)/'*a^^ *2o 

■\ ing^ria^meltingHt?^^;^^''-^ J^f-^^. '.. , ^j^y^'^W^^ ' '■ 

25. Th^'^Wethod^accoirdirrg'trf'^^ " 
. said metal rriaterial' is^^bldeft and step (!) com- 
prises rrieltihg'^aid'^^ 25 . 
solder into a wave-like forpi and bringing bpen- 

. ing "'portidns'bf 'said 

taict'witH said nioitert 'S^b ■ - 

26. 'The' method 'accorcjiiig- to' claim "'^3, wherein 30 
said melaf material is solder, "ah^^ step (i) com- 
prises masking portions *6f -^said substrata^^^ 
terial ' (6) ' except for bpehihg said 
through holes' (7), •aixi '*^th^ 

substrate materiaiintb molten solder. ; ^ 35 

27. Thb^ethbcl accbi'dirig^ 
step^{i) ■cbmpris^^^ 

said through holes. :^k-[_ 

28. The method according to any of ciainns'17 to- 
" 20 further Comprising the steps of: ^ 

*'{])• ciosihg.' prior tb' step (e), an ' opening ■ 
portion of each of said through holes (7) orii 
the reverse surface of said' substrate - ma- ' 45 
terial (6) by applying a closing member (40; 

• 50); and\ k*'>^^------- .r;--' ::; 

'^(k) rer^bving said closifig ifh^^^ 

' nhbldlng resin has' beeh'harderied. - 

29. The method according to claim 28, wherein 
said closing member is a non-adhesive flat'; 
mernber'that is capable of covering' t^ entire ^ . 
surface': of the" rev rse side of said^ substrate 
material (6), and step 0) comprises pressing" . 55 
said flat member against the reverse sid of 
said substrate materiaL i : ; - - - - ^. ' - 



30. The method according to ''Claim 29, - wherein 
said flat member is made of silicon rubber,^;. 

31. The method according to claim 28, wherein . 
said closing member: is anradhesive sheet that 
IS capable of covenrig the. entire surface of. the 
reverse side of said substrate- material, and 
step (j) comprises applying arid bonding said 
adhesive sheet to the reverse side of . said 
substrate material (6). ' .ni^c.; > ' ; ^-v u^* v; i ; - 

32. The method accbrdihgMo- claim '.31, -^wherein 
said adhesive sheet is an "ultraviolet hardening 
sheet, the adhesiveness of which deteriorates 

V ' when irradiated with -ultrav iolet ray s, :and said, 
ultraviolet'i'hardening ' shee^ris >ifradiated^' witft^ 
ultraviolet-' rays, after t.step^<^G)- and before 'step; 

33w The>'method ■^according to claim i31s ^whei'ein*^ , 
said adhesive sheet is a'thermosettingri^^ 
' the adhesiveness ^of which deteriorates when 
heated, 'arid.said thermosetting sheeMs heated* 
\ after step- (j> a^d before stepr (k)^) o^^'^^j^f^ 

34. Thb^methbdiCaccording "to. 'Claim 28. wherein - 
said closing member is made of soluble , resin - 
that is dissolved in an alkali vyater solution, 
stepi" (j)^cohiprises^^intrbdiJGing:fvSoluble^?tesin/^ 

" inta each '^of-'is^id vthroughcholes^ (7).>^ . 
hardening \i, Md step, (k) comprises /washing 
off said 'Solublb; resin- with an 

'•• • tioh.lQ^y^;^'K^'^*.'-'^'> i-],^^'^^ /j"rsr^'H'^--j;^i^A'ii:;-!>v.'^H: if-x-^-r- 

35- The method according to any of . claims r1 7, to 
20 further comprising the step of . 

(I) 'attaching a cdverihg^m^^ (70) to the 
suriface 'of r said- substriate i material,.- prior -.to ; 
■ step (e), for closing the* opening portion.of: 
each of said through holes (7). iir?^>- 

36. The method-according to ';claim.:35, wherein, 
said covering material is an adhesive: sheet or 
a dry film, and step (I) comprises applying said : 
adhesive sheet or dry film and bonding it to 
the surface of said 'substrate material.^^ 

37. The method i according / to 'claim :35»uwherein , 
said covering material -is >a .glass epoxy /or.:* 
ceramic ^ molded • plate;? and step; (i) comprises. . 
bonding 'said "^molded plate to the surfac of . 
said substrate material. J-^- a . 

38. Thef method accoi^dlng*;.to xlairn 35,. wherein 
- ^ said -covering member .Is made -of :,a' .glass 

epoxy prepreg or a ceramic green sheet, and 
step ■■ (I) r "'Comprises; .forcibly applying said 
prepreg or green sheet, with heat, to the sur- 
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face of said substrate material (6). 



(t) applying and boding an adhesive sheet 
to the entire surface of either side of said 
substrate material prior to performing step 
(f), wherein 

5 step (f) is performed such that said 

sheet is not completely cut. 



39. The method according to any of claims 17 to. 
38 further comprising the steps of: 

(m) attaching, prior to step (e), to said sub- 
strate nnaterial, flatness-maintaining means 
for maintaining the flatness of said substrate 
material; and 

(n) removing said flatness-maintaining 
means prior to step (f) and after said mold- 
ing resin has been hardened. 

40. The method according to claim 39, wherein 
said substrate material is heated and then 
gradually cooled prior to step (n) and after said 75 
molding resin has been hardened. 



41. The method according to any of claims 17 to 
38 further comprising the steps of: 

(0) attaching, to said substrate material, flat- [ 2b 

ness-maintaining rneans (80, 8J)-for>m^in-L.^^^^^^ 

taining the flatness of said.substrate^irfiaK t 

teriar (6). prior to step (f) ahd^-raftef^^ / 

molding resin (5) has been hardened;!'i-:v- ' / ^ 

(p) heating and gradually coolirigjsaid sub- 25 &'?: 

■ strate material; and ■. ' .■ ^vJ'li'' 
(q) removing said flatness^-maintainm^ 

" means. ' 'v ■■' . . -t'"' 

42. The method according to any of claims 39 to 30 

41, wherein said flatness-maintaining means 
comprises a flatness maintaining plate (80) that 

is placed on the reverse side of said substrate . 
material (6), and a holding member (81)' for 
holding both said flatness maintaining plate 35 
and said substrate material. 

43. The method according to any of :plaims^t71t6 i^i^^^^^^^^ ; ; 

42, wherein step (a) comprises integrally for- 
ming said through holes (7) and plating leads 40 

(92) connected to the coi'responijing through : p ; - ; 

holes on said substrate material. ; 



44. The method according to clainn5 y^3., further v :^ 
comprising the steps of: M S^j -.. ^ ' -'iM 

(r) semi-cutting said substrate ^jnaterialrH^^ 
and said molding resin (5) to separate said 
plating leads from said through holes prior 
to performing step (f); and 
(s) electrically inspecting said electronic ele- so 
ments (1 ). 

45. The method according to claim 44. wherein 
said semi-cutting is performed along said 
imaginary lines. ; 55 

46. The method according to 'any of claims 17 to 
45 further comprising the step of: 
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